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crystal structure, 20 
Erbium hydride (ErHs) 
crystal structure, 20 
Erbium oxide (Er20s) 
diffusion of 168Er in, 53 
Erbium systems (Er—D) 
thermodynamic properties, 20-21 
Erbium systems (Er—H) 
phase studies, 20 
thermodynamic properties, 20-21 
Europium 
diffusion in pyrolytic graphite, 16 
Europium carbide (EuC2) 
preparation and properties, 246-47 
Europium oxide dispersims (Eu203>- 
stainless steel) 
performance as control-rod material 
in SM-1A Reactor, 176 
Explosive metalworking, 64, 147-48, 214, 
251 
Extrusion 
apparatus for, 61 


F-48 
development of NbSizFe-—Cr glaze 
coating for oxidation protection of, 
179-80 
Fabrication techniques (special), 60—70, 
141-52, 210-18, 248-55 
Ferrovac Fe 
radiation-induced increase in yield 
strength, effect of C content on, 44 
Fission 
rate measurements with solid-state 
track records, 84 
Fissium alloys (fissium—Pu—U) 
high-burnup properties, 75 
Fluoride salts 
structural materials for use with, 32 
Freon-11 
corrosive properties, 95 
FS-85 
rupture strength, effect of heat treat- 
ment on, 121-22 
Fuel elements (ceramic) 
fabricatim of UsCsSi2, 141 
irradiation damage, basic studies of, 
12-13 


Fuel elements (metal) 
irradiation damage, computer programs 
for analyzing, 11-12 
Fuel elements (U, Zircaloy-2-clad) 
irradiation swelling, effect of axial 
hole in, 73 
Fuel elements (Zr clad) 
production of, French patent on, 60-61 
Fuel and fertile materials, 1-13, 73-85, 
155-67, 221-33 


G 


Gadolinium alloys (Co—Gd) 
phase diagram, 245 
Gadolinium oxide (Gd2Os) 
reaction with HfO2, 176 
Gallium alloys (Ga—Pu) 
Ga diffusion in, 75 
growth of large crystals by using a 
modified Bridgeman technique, 2 
Gallium alloys (liquid) (Ga—Pu) 
solubility of Nb in, 158-59 
GE2541 
corrosion by air at 1000°C, 26-27 
Germanium 
preparation of single crystals of, 249 
Graphite 
area density, nondestructive measure- 
ment of the fluctuations in, 16 
brazing, 253 
evaluation of various types for super- 
heat service in reactor cores, 16 
growth of large high-quality single 
crystal of, 89 
irradiation damage in isotropic, 171 
joining to other materials, 215 
manufacturing methods for, 89 
mechanical properties, survey of, 89 
nondestructive testing, symposium on, 
17 
orientation of crystallites in polycrys- 
talline, development of densitometer 
for quick measurement of, 171 
physical properties, book on, 89 
pressure bonding to Fe, Mo, Ta, W, and 
Zr, 62 
production and properties, 236-37 
production from organic materials, 
effect of heteroatoms on thermal- 
expansion coefficient of, 171 
reaction with liquid Na, effects of 
irradiation, 183-84 
triple points for AGKS, AGOT, AGSR, 
and LANG, 16-17 
use in Rover reactor cores, power- 
density and thermal-stress limitations 
for, 17 
vaporization characteristics between 
2500-3000°K, 236 
Graphite (pyrolytic) 
chemical deposition on fuel particles, 
250-51 
coatings on fuel particles, irradiation 
testing of, 89 
creep properties during irradiation, 89 
diffusion of Ba, Cs, Eu, and Sr in, 16 
fission-fragment damage, 171 
optical anisotropy of, effect of surface 
texture on, 172 
oxidation by He—H2O mixtures, 16 
production and properties, 236-37 
Graphite composites (NbC-graphite) 
mechanical and physical properties, 
202-3 
Graphite composites (HfC-graphite) 
mechanical properties, 204 








Graphite composites (TiC-graphite) 
mechanical properties, 204 

Graphite composites (ZrC-graphite) 
mechanical properties, 204 

Graphite dispersions (UC-graphite) 
fabrication, 228 


HA-25 
corrosion by liquid Na, effect of 
temperature on, 181 
Hafnium 
diffusion in, bibliography on, 132 
diffusion of C, N, and O in, frequency 
factors and activation energies 
for, 51 
reerystallization behavior, 22 
self-diffusion in, 52 
solubility in liquid Li and K, 185 
symposium on fabrication and proper- 
ties of, 117 
Hafnium alloys 
(see also C-129Y, T-111, and T~-222) 
symposium on fabrication and proper- 
ties of, 117 
Hafnium alloys (Al—B—Cr—Hf-Ta) 
oxidation in air at high temperatures, 
178 
Hafnium alloys (Al—Hf—Ta) 
high-temperature strength properties, 45 
Hafnium alloys (Al—Hf—Ta—W) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 
Hafnium alloys (Hf-Nb—Ti—Zr) 
high-temperature strength properties, 45 
Hafnium alloys (Hf-Nb—W-Zr) 
high-temperature strength properties, 45 
Hafnium alloys (Hf—Pu) 
phase diagram, 159-60 
Hafnium boride (HfB2) 
diffusion in, frequency factors and 
activation energies for, 51 
properties of, effect of ceramic addi- 
tives on, 132 
Hafnium boride systems (HfB2-HfC) 
mechanical properties at elevated tem- 
peratures, 175 
Hafnium carbide (HfC) 
compatibility with various refractory 
metals, 123-24 
diffusion in, frequency factors and 
activation energies for, 51 
elastic properties, 205 
integral and partial configuration entro- 
pies for solid solutions of, 127 
mechanical properties at elevated 
temperatures, 175 
microhardness of, effect of stoichiome- 
try on, 127, 129 
yield strength of, 127, 130 
Hafnium carbide cermets (Mo—Re-HfC) 
properties, 124-25 
Hafnium carbide composites (HfC—C) 
preparation by arc-melting and cen- 
trifugal casting, 203 
tensile properties, 293-4 
Hafnium carbide composites (HfC-graphite) 
mechanical properties, 204 
Hafnium carbide composites (HfC—Mo) 
melting temperature, 204 
Hafnium carbide composites (HfC—Nb) 
melting temperature, 204 
Hafnium carbide composites (HfC—Ta) 
melting temperature, 204 
Hafnium carbide composites (HfC—Ti) 
meiting temperature, 204 
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Hafnium carbide composites (HfC—W) 
melting temperature, 204 
Hafnium carbide composites (HfC—V) 
melting temperature, 204 
Hafnium carbide composites (HfC—Zr) 
melting temperature, 204 
Hafnium carbide systems (HfB2-HfC) 
mechanical properties at elevated 
temperatures, 175 
Hafnium carbide systems (HfC—VC) 
phase diagrams, 126 
Hafnium carbide systems (HfC—TiC—ZrC) 
miscibility gaps in, 126 
Hafnium nitride (HfN) 
compatibility with various refractory 
metals, 123-24 
Hafnium nitride systems (HfN—UN) 
phase studies, 9-10 
Hafnium oxide 
diffusion in, frequency factors and 
activation energies for, 51 
Hafnium oxide (HfO2) 
compatibility of Y203 stabilized with 
various refractory metals, 123-24 
reaction with Gd2O3, 176 
sintering, application of a microwave- 
stimulated electrodeless gas discharge 
to, 55 
Hafnium oxide systems (HfO2Sm203) 
phase studies, 23 
Hafnium oxide systems (HfO2Zr02) 
phase studies, 94 
Hafnium systems (Al—Hf—Nb—N—Ti—W-Zr) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 
Hafnium systems (C—Hf—Mo) 
tensile properties at high tempera- 
tures, 200-1 
Hafnium systems 
(see ASTAR 811C, SU-16, and T-222) 
Hafnium systems (C—Hf—-Ta—W-Zr) 
oxidation in air, formation of protective 
coating during, 180 
Hafnium systems (C—Hf—W) 
strength and ductility of, effect of com- 
position, heat-treatment and sub- 
structure on, 123 
radiation contraction of, 16 
Hastelloy C 
corrosion by air at 1000°C, 26-27 
corrosion by liquid K, 30 
corrosion by seawater, 27 
Hastelloy N 
corrosion by air, inhibition by Si and 
Ti additions to, 26 
corrosion by liquid K, 30 
creep strength, effect of Ti additions 
on, 50 
diffusion of Ti in, 197-98 
stress—rupture properties of irradiated, 
effect of Hf, W, and Ti additions on, 
191 
welding of, 214-15, 252 
Hastelloy X 
brazing, 68 
corrosion by air at 705 to 1095°C, 
properties of film formed on, 26 
corrosion by air at 1000°C, 26-27 
corrosion by liquid K, 30 
evaluation as fuel-cladding materials 
for the LMFBR, 29 
microstructure stability at high tempera- 
tures, 50 
oxidation behavior of, effects of stress, 
thermal cycling, and isothermal 
exposure on, 97 
use as PuC—UC cladding, compatibility 
studies, 6 

















































Haynes 25 
corrosion by air at 1000°C, 26—27 
Haynes 188 
effects of irradiation on tensile pro- 
perties of, 40-41 
Haynes Stellite 25 
effects of irradiation on tensile pro- 
perties of, 40-41 
electrical-discharge and electrochemi- 
cal machining of, effect on fatigue 
endurance limit of, 194 
HP-9Ni-4Co—0.2C 
evaluation as pressure-vessel materials, 
195 
HS-25 
corrosion by liquid K, 30 
corrosion by liquid Na, 28 
corrosion by Hg vapor, 30-31 
Hydrogen 
permeation in metals, method for 
measuring, 199 
Hydrogen systems (Er—H) 
phase studies, 20 
thermodynamic properties, 20-21 
Hydrogen systems (H—Nb) 
phase studies, 93, 243-44 
Hydrogen systems (H—Ta) 
phase diagram, 243-44 
Hydrogen systems (H—-U—Zr) 
irradiation testing in the TRIGA Mark F 
Reactor, 20 
pressure-temperature isochores to 
1300°C for, 19-20 
Hydrogen systems (H—Zr) 
phase studies, 92-93 


IN-800 
corrosion by liquid Na, 180 
Incoloy 600 
stress-corrosion cracking in 100-psi 
water, inhibition by phosphate addi- 
tions, 26 
Incoloy 800 
compatibility with PuN—UN, 70 
compatibility with PuO2UO2, 224 
compatibility with (U,Pu)N, 162 
corrosion by high-temperature steam, 
properties of film formed on, 26 
corrosion by liquid Na, 98-99, 181 
corrosion by Na—H20 reaction pro- 
ducts, 181 
creep—rupture properties of irradiated, 
188-89 
effect of C and Ti content on creep 
properties of irradiated, 39-40 
evaluation as fuel-cladding materials 
for the LMFBR, 29 
radiation-induced density changes in, 
108-9 
rupture properties, effect of irradia- 
tion on, 106-7 
tensile properties, effect of He impreg- 
nation on, 107 
use as PuC—UC cladding, compatibility 
studies, 6 
Inconel 600 
corrosion by air at 1000°C, 26-27 
corrosion by high-temperature steam, 
properties of film formed on, 26 
corrosion in high-temperature water, 
178 
corrosion by HsBO3-NaOH solutions, 95 
diffusion of 8°Co in, 134—35 
electrical-discharge and electrochem- 








ical machining of, effect on fatigue 
endurance limit of, 194 
stress—corrosion cracking in 100-psi 
water, inhibition by phosphate addi- 
tions, 26 
welding, 215 
Inconel 625 
compatibility with PuN—UN, 7 
evaluation as fuel-cladding materials 
for the LMFBR, 29 
rupture properties, effect of irradia- 
tion on, 106-7 
Inconel 718 
brazing, 67-68 
corrosion by H3BO3-NaOH solutions, 95 
evaluation as pressure-vessel materials, 
195 
mechanical properties, survey of, 195 
Inconel X750 
effect of irradiation on the impact pro- 
perties -of, 39-40 
electrical-discharge and electrochemi- 
cal machining of, effect on fatigue 
endurance limit of, 194 
Indium alloys (Cd—In—Ag) 
performance as control-rod material, 
245 
Insulating material (thermal) 
thermal properties of ceramic fibers, 54 
Iridium 
chemical deposition on quartz plates, 63 
Iron 
corrosion of powdered by diphenyl, 
1034 
electron-beam floating-zone-melting 
apparatus for rods of, 249 
irradiation damage, mechanisms, 191-92 
irradiation damage in various reactors, 
114 
irradiation hardening of single crystals, 
effect of C content on, 114-15 
phase studies, 2 
pressure bonding to graphite, 62 
radiation damage, effect of cold work- 
ing on, 44 
radiation-induced increase in yield 
strength, effect of C content on, 44 
solubility in liquid Na, 184 
work-hardening coefficient of, effect 
of irradiation on, 112 
Iron (alpha) 
in-pile creep tests on, 33-34 
Iron alloys 
(see HA-25, Hastelloy N, Hastelloy X, 
Haynes 25, IN-800, Incoloy 600, 
Kovar, and L-605 superalloy) 
Iron alloys (Al—Fe—-U) 
microstructure of as-cast, 156 
Iron alloys (Cr—Co—Fe—Mo-Ni-W) 
tensile properties of irradiated, effect 
of Ti additions on, 189-90 
Iron alloys (Cr—Fe—Ni) 
effect of irradiation on the superplas- 
ticity of, 39 
stress—corrosion cracking, “‘straining’’- 
electrode experiments on, 26 
Iron alloys (Cr—Fe—Zr) 
beta to alpha transformation tempera- 
ture of, effect of cooling rate on, 119 
development, 48 
hardenability, effect of cooling rate 
on, 193 
Iron alloys (Cu-Fe—Zr) 
corrosion by steam, effects of 
radiation on, 177 
Iron alloys (Fe—Th) 
cracking during fusion welding, effect 
of Mo addition on, 162 
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Iron alloys (Fe—Ti) 
reaction with Hz, 24445 
Iron alloys (Fe—U) 
microstructure of as-cast, 156 
Iron systems 
(see Aluminum alloy (2024-T3, Croloy,- 
Hastelloy C, Inconel 718, Inconel 625, 
Inconel 600, Monel 400, Multimet, 
Vanstar-7, and Vanstar-9) 
Iron systems (Al—-C—Fe-—Si-U) 
precipitation of UAl2 from 350 to 
600°C, kinetics of, 73—74 
Iron systems (Al~C—Fe—Si—U)(Zircaloy-2 
clad) 
corrosion of beta heat-treated by 
water at 282°C, 73 
Iron systems (Al—C—Fe—U) 
creep properties, 157-58 
microstructure of as-cast, 156 
Iron systems (Al—Fe-—Si—U) 
alpha-to-beta transition temperature, 73 
microstructure of as-cast, 156 
structural properties, 73 
Iron systems (C—Fe) 
radiation-induced increase in yield 
strength, effeet of C content on, 44 
Iron systems (C—Fe—Si-U) 
microstructure of as-cast, 156 
Iron systems (C—Fe—U) 
microstructure of as-cast, 156 
Iron systems (Fe-Si—U) 
microstructure of as-cast, 156 


K-Monel 
cracking of bolt studs on autoclaves and 
pumps, causes of, 27 
Kovar 
electron-beam welding to 321 stainless 
steel, 65 
welding to 321 stainless steel, 253 


L-605 superalloy 
brazing, 68 
oxidation behavior from 1000 to 
2000°C, 97 
Lanthanum boride (LaBe) 
irradiation damage, 22-23 
Lead 
deposition on metals by evaporation- 
abetted bias sputtering, 63 
electron-beam floating-zone-melting 
apparatus for rods of, 249 
explosive bonding to stainless steel, 64 
Lead (liquid) 
solubility of C in, 185 
structural materials for use with, 32 
Lead intermetallic compounds (PuPb2) 
identification in Pu—Pb alloys, 75 
Lead intermetallic compounds (PuPb3) 
identification in Pu—Pb alloys, 75 
Lead intermetallic compounds (Pu3Pb) 
identification in Pu—Pb alloys, 75 
Lead intermetallic compounds (PusPb3) 
identification in Pu—Pb alloys, 75 
Lead intermetallic compounds (PusPb4) 
identification in Pu—Pb alloys, 75 
Lead iodide 
irradiation damage, computer simula- 
tion of, 11 
Lithium 
corrosive properties, 103 





































































Lithium (liquid) 
solubility of Hf, Mo, Nb, Re, Ta, and 
Zr in, 185 
Low silicon bronze 
corrosion by water, 178 
Lutetium 
diffusion of C, N, and O in, 53 
Lutetium oxide systems (Lu203-PuO2) 
phase studies, 77 


Magnesium 
corrosion by organic coolants, inhi- 
bition by NHsOH and COz, 32 
creep properties of compacted powders 
of, 47 
deposition on metals by evaporation- 
abetted bias sputtering, 63 
Magnesium alloys 
(see also Magnox Al-80) 
corrosion by organic coolants, inhi- 
bition by NH4sOH and COz, 32 
Magnesium alloys (Cu—Mg) 
tensile properties, effect of irradiation 
on, 191 
Magnesium oxide (MgO) 
fracture stress of polycrystalline, 
effect of water vapor on, 132 
reaction with ThO2, 164-65 
room-temperature fracture studies of 
polycrystalline, 131 
sintering, application of a microwave- 
stimulated electrodel gas discharge 
to, 55 
trapping of Xe in, effect of bombard- 
ment temperature on, 167 
Young’s modulus of polycrystalline, 
effect of water vapor on, 132 
Magnesium systems 
(see Aluminum alloy (2024-T3)) 
Magnox AL-80 
creep properties, 47 
density, effect of strain during creep 
testing, 117 
fracture mode, effect of grain-boundary 
sliding on, 117 
Manganese 
phase studies, 2 
solubility in liquid Pu, 3, 158 
Manganese systems 
(see Aluminum alloy (2024-T3, 
Nimonic 80A, Monel 400, Hastelloy 
C, and Hastelloy N) 
Mercury (vapor) 
corrosive effects on HS-25, 30-31 
Metals 
casting of high purity, review of 
methods for, 210 
irradiation damage, computer programs 
for analyzing, 11-12 
permeation of H2 in, method for 
measuring, 199 
radiation effects, symposia on, 33 
reaction with H2O during loss-of- 
coolant accidents in water-cooled 
power reactors, 32-33 
Methyl iodide (CHs!) 
release from U and UO2 during reactor 
accidents, 85 
Moderator materials, 16-22, 89-93, 
171-75, 236-45 
Molybdenum 
corrosion by liquid Na, 28 
creep properties, 46 
diffusion from irradiated UO2, 226 
diffusion in, bibliography on, 132 
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diffusion in Y, 134 
diffusion in W, 133-34 
diffusion of C, N, and O in, frequency 
factors and activation energies 
for, 51 
dislocation-velocity measurements in 
high-purity single crystals, 46 
effect of irradiation on carbide coatings 
on, 130 
electrical resistance of irradiated, 
effect of pressure on recovery of, 
113-14 
electron-beam floating-zone-melting 
apparatus for rods of, 249 
fabrication of sheets of, 248 
fabrication of tube of, 61 
interaction with active gases in vacua 
and inert gas environments, 97-98 
oxidation in air, effect of LiO2 additions 
on, 98 
oxidation of, effect of foreign gases on 
kinetics of, 179 
oxidation of powders in 20°C air, 
effect of humidity on, 98 
oxygen adsorption on the (100) sur- 
face of single crystals of, 179 
oxygen absorption and thermal sta- 
bility of the (111) surface of, 98 
pressure bonding to graphite, 62 
production of ingots by electron-beam 
melting, 60 
radiation damage, effect of cold 
working on, 44 
radiation damage in, thermal stability 
of, 43-44 
relative partial molar enthalpy in 
liquid Pu, 3 
solubility in liquid Li and K, 185 
solubility in liquid Pu, 3 
Vickers hardness of, effect of irradia- 
tion on, 113 
welding to Cu, 252-53 
Molybdenum alloys 
(see also Hastelloy X, Inconel 625, 
Inconel 718, Multimet, Nimonic 105, 
S-1, SANDVIK 12R7 2HV, TZM 
molybdenum, and Udimet 700) 
corrosion by liquid Na in stainless 
steel pipes, 28 
development of fused-silicide coat- 
ings for, 250-51 
interaction with active gases in vacua 
and inert gas environments, 97-98 
Molybdenum alloys (B—Mo—W) 
phase studies, 128 
Molybdenum alloys (Cr—Co—Fe—Mo—Ni-W) 
tensile properties of irradiated, effect 
of Ti additions on, 189-90 
Molybdenum alloys (Cr—Mo) 
corrosion in high-temperature water, 
178 
Molybdenum alloys (Cu-Mo—Zr) 
diffusion of Mg in, effect on tensile 
properties of, 52 
Molybdenum alloys (Mo—Nb) 
deformation of single crystals, effect 
of composition, orientation, and tem- 
perature on, 44-45 
Molybdenum alloys (Mo—Pu-U) 
fabrication in fuel elements for the 
Zero Power Plutonium Reactor, 249 
Molybdenum alloys (Mo—Re) 
compatibility with various carbides, 
123-24 
Molybdenum alloys (Mo—Re—W) 
electron-beam welding to T-111, 64-65 
Molybdenum alloys (Mo—Ti-—Zr) 
corrosion by liquid Na, 28 
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Molybdenum alloys (Mo-—W) 
corrosion, chemical and galvanic, 98 
Molybdenum alloys (Mo—U) 
corrosion by diphenyl, 104 
corrosion by seawater, 27 
grain-refining effects and transforma- 
tion kinetics of, 73~74 
irradiation swelling, 83-84 
mechanical and physical properties, 158 
recrystallization, effect of Bon, 2 
specific heat, 74 
tensile properties, 2 
tensile properties, effect of temperature 
on, 232 
thermal cycling of, effects on sur- 
faces of, 232 
transformation of gamma phase on 
Molybdenum alloys (Mo—U—Zr) 
corrosion by H20, effect of composi- 
tion and heat-treating on, 232 
rapid cooling, 74 
Molybdenum boride 
diffusion in, frequency factors and 
activation energies for, 51 
Molybdenum carbide 
diffusion in, frequency factors and 
activation energies for, 51 
integral and partial configuration entro- 
pies for solid solutions of, 127 
Molybdenum cermets (Mo—Re—HfC) 
properties, 124-25 
Molybdenum cermets (Mo-Re—ZrC) 
properties, 124-25 
Molybdenum cermets (Mo—UO2) 
mechanical and thermal properties of, 8 
Molybdenum composites (HfC—Mo) 
melting temperature, 204 
Molybdenum oxide 
diffusion in, frequency factors and 
activation energies for, 51 
Molybdenum systems 
(see Croloy, SU-16, TZC, and TZM) 
Molybdenum systems (Al—Mo-Si—U) 
irradiation swelling, 83-84 
Molybdenum systems (C—Hf—Mo) 
tensile properties at high tempera- 
tures, 200-1 
Monel 400 
corrosion in high-temperature water, 
178 
corrosion by HsBO3s-NaOH solutions, 95 
Multimet 
effects of irradiation on tensile pro- 
perties of, 40-41 


Neodymium alloys (Na—Pu) 
phase diagram, 159 
Neptunium hydroxide 
electrodeposition of, 64 
Neptunium oxide (NpO2) 
electrodeposition of thin films on 
metal surfaces, 80 
Nickel 
diffusion of Hz in, activation energy 
for, 199 
diffusion of Pu in, 197 
effect of irradiation on elevated- 
temperature ductility of, 38 
irradiation damage, 114 
preparation of single crystals of, 249 
solubility in liquid Na, 1&4 
wetting by liquid Na, 181-82 
Nickel (molten) 
development of crucibles for, 60 





Nickel alloy (15-15N) 
properties of, effect of exposure to 
high temperature steam on, 119 

Nickel alloy (16-25-6) 
properties of, effect of exposure to 
high temperature steam on, 119 
Nickel alloy (270) 
cavitation damage in H20, 95 
Nickel alloys 
(see also 70/30 cupronickel, 90/10 
cupronickel, 90/30 cupronickel, 
HA-25, Hastelloy C, Hastelloy N, 
Haynes 25, Haynes 188, Haynes 
Stellite 25, IN-800, Incoloy 600, 
Inconel 600, Inconel 625, Inconel 718, 
Kovar, L-605 superailoy, Multimet, 
Nimonic 105, S-1, SANDVIK 12R7 
2HV, TD-nickel, TD-nickel-Cr, and 
Udimet 700) 
corrosion by liquid Na in stainless 
steel pipes, 28 
in-pile creep tests on, 33-34 
Nickel alloys (Be—Ni) 
recrystallization studies, 18 
Nickel alloys (Cr—Co—Fe—Mo-—Ni—W) 
tensile properties of irradiated, effect 
of Ti additions on, 189-90 
Nickel alloys (Cr—Fe-Ni) 
effect of irradiation on the superplas- 
ticity of, 39 
stress—corrosion cracking, “‘straining’’- 
electrode experiments on, 26 
tensile properties, effect of irradia- 
tion on, 190-91 
Nickel systems 
(see HP-9Ni-4Co-0.2C, K-Monel, 
Monel 400, and Nimonic 80A) 
Nimonic 80A 
effect of irradiation on elevated- 
temperature ductility of, 38 
Nimonic 105 
rupture properties, effect of heat 
treatment during testing of, 120 
Niobium 
adsorption-rate sticking probabilities 
for O2 on, 179 
chemical deposition, 250 
chemical deposition on Al203 tubing, 63 
corrosion by HCl, H2SO4, and NaOH 
solutions, 179 
corrosion by liquid Li, 103 
corrosion by liquid K containing 
various amounts of dissolved O2, 
101-2 
creep properties, 46 
diffusion bonding, 66-67 
diffusion bonding to Ta, 66-67 
diffusion in, bibliography on, 132 
diffusion in Y, 134 
diffusion of C, N, and O in, frequency 
factors and activation energies 
for, 51 
effect of irradiation on carbide coatings 
on, 130 
electron-beam floating-zone-melting 
apparatus for rods of, 249 
electron-beam melting, contamination 
during, 60 
interaction with active gases in vacua 
and inert gas environments, 97-98 
oxidation in air, effect of LiO2 additions 
on, 98 
oxidation behavior, 97 
oxidation behavior between 400 and 
1000°C, 178 
oxidation in dry air at 485 to 935°C, 
17879 
preparation of single crystals of, 249 
































































264 


pressure bonding to Al.O3, 62 
production of ingots by electron-beam 
melting, 60 
radiation damage, effect of cold work- 
ing on, 44 
relative partial molar enthalpy in 
liquid Pu, 3 
solubility in liquid Ga—Pu alloys, 158-59 
solubility in liquid Li and K, 185 
solubility in liquid Pu, 3 
strain-aging of electron-beam refined, 
effect of Oz content on, 45-46 
thermodynamic analysis of the solid 
solution of C, Nz, and O02 in, 123 
Niobium (polycrystalline) 
effect of irradiation on yield stress of, 
43 
Niobium alloys 
(see also Cb-132M, Cb-752, C-129Y, 
DH-242, F-48, FS-85, Inconel 600, 
Inconel 625, Inconel 718, Multimet, 
TZM alloys (Nb—-TZM), and XB-88) 
development of fused-silicide coatings 
for, 250-61 
fusion welds, hot cracking in, 251-52 
interaction with active gases in vacua 
and inert gas environments, 97-98 
metallographic features of electron- 
beam-melted ingots of, 141 
Niobium alloys (Cr—Nb—Zr) 
creep properties in air, 48-49 
development, 48-49 
effect of irradiation on tensile proper- 
ties of annealed, 34—35 
Niobium alloys (Cu-Nb—Zr) 
in-pile relaxation behavior, 34 
Niobium alloys (Hf-Nb—Ti-—Zr) 
high-temperature strength properties, 45 
Niobium alloys (Hf—Nb—W-Zr) 
high-temperature strength properties, 45 
Niobium alloys (Mo—Nb) 
deformation of single crystals, effect 
of composition, orientation, and tem- 
perature on, 44-45 
Niobium alloys (Nb-Sn—Zr) 
corrosion by steam, effects of 
radiation on, 177 
Niobium alloys (Nb—Ta) 
corrosion by K2CO3 solutions, 179 
oxidation from 550 to 1050°C, 27 
Niobium alloys (Nb—Ta—W) 
rupture strength, effect of metallic car- 
bide and boride additions on, 45 
Niobium alloys (Nb—Ti—V) 
creep and stress-rupture properties of, 
effect of Ti content on, 123 
Niobium alloys (Nb-Ti—Zr) 
ductility of electron-beam-melted ingots 
of, 141-42 
Niobium alloys (Nb—W) 
rupture strength, effect of metallic car- 
bide and boride additions on, 45 
self-diffusion of Nb in, 133 
Niobium alloys (Nb-TZM) 
stress-rupture strength, effect of fab- 
rication variables on, 122 
Niobium alloys (Nb—U) 
coating with Nb, 251 
tensile properties, effect of temper- 
ture on, 232 
Niobium alloys (Nb—U-Zr) 
corrosion by H20, effect of composi- 
tion and heat-treating on, 232 
Niobium alloys (Nb-V) 
oxidation in air at 500—900°C, 179 
Niobium alloys (Nb—V—Zr) 
oxidation in air at 500-900°C, 179 
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Niobium alloys (Nb—Zr) 
adsorption-rate sticking probabilities 
for O2 on, 179 
brazing, 68 
brazing to Al2O3, 215 
compatibility with PuN-UN systems, 78 
compatibility with PuO2-UO2 systems, 78 
corrosion by liquid Ce, 186 
corrosion by liquid K, 102-3, 185-86 
corrosion by liquid Rb, 186 
corrosion oy liquid Na, 28, 182 
corrosion by steam, effects of 
radiation on, 177 
creep properties, effects of irradiation 
on, 109 
development, 48-49 
ductility of electron-beam-melted ingots 
of, 141-42 
evaluation as fuel-cladding materials 
for the LMFBR, 29 
in-pile creep tests on, 33-34 
oxidation in air at 500-900°C, 179 
oxidation in dry air at 485 to 935°C, 
178-79 
strain rate dependence of the tensile 
flow stress of, 45 
tensile properties of, effect of Hz on, 
118-19 
yield strength, effect of irradiation 
on, 187 
Niobium alloys (NbC) 
yield strength of, 127, 130 
Niobium boride (NbB2) 
compatibility with Re, 123-24 
diffusion in, frequency factors and 
activation energies for, 51 
preparation from Nb205, 125-26 
Niobium carbide 
diffusion in, frequency factors and 
activation energies for, 51 
Niobium carbide (NbC) 
compatibility with various refractory 
metals, 123-24 
elastic properties, 205 
integral and partial configuration en- 
tropies for solid solutions of, 127 
preparation of ultrafine particles of, 
124-25 
microhardness, effect of stoichiometry 
on, 127, 129 
structure and hardness, effect of 
high pressure on, 204 
Niobium carbide composites (NbC-C) 
thermal expansion, 204 
Niobium carbide composites (NbC-graphite) 
mechanical and physical properties, 
202-3 
Niobium carbide systems (NbC—TaC—VC) 
miscibility gaps in, 126 
Niobium composites (HfC—Nb) 
melting temperature, 204 
Niobium oxide 
diffusion in, frequency factors and 
activation energies for, 51 
Niobium oxide (NbO) 
preparation of single crystals of, 249 
Niobium oxide (Nb20Os) 
corrosion of powdered by diphenyl, 
1034 
diffusion of O2 in, 27 
Niobium systems (Al—Hf—Nb—N—Ti—-W-Zr) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 
Niobium systems (H—Nb) 
phase studies, 93, 243-44 
Niobium systems (Nb—O) 
phase studies, 45 





Nitrides 
(see also specific nitrides) 
properties of plasma sprayed, 126 
Niobium systems 
(see D-43, SU-16, and Vanstar-9) 
Nitrogen systems (Al—Hf—Nb—N—-Ti—W-Zr) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 
Nitrogen systems (C—N—Pu) 
studies, 77 
Nitrogen systems (C—N-U) 
studies, 77 
Nitrogen systems (N—Th—U) 
phase studies, 78 
Nitrogen systems ((Pu,U)—C—N) 
studies, 77 
Nondestructive testing 
acoustic-emission techniques, 69-70, 
152, 217-18 
eddy current, 69, 152, 217-18, 254 
graphite, symposium on, 17 
radiography, 218, 254-55 
ultrasonic techniques, 68-69, 151-52, 
217, 254 


Oxygen 
solubility in Th, 230 
solubility in V, 30 
Oxygen systems (C—N-O-U) 
phase studies, 81 
Oxygen systems (C—O—Pu) 
phase studies, 77 
Oxygen systems (C—O—Th) 
phase studies, 81 
Oxygen systems (Nb—O) 
phase studies, 45 
Oxygen systems (O—Pu) 
liquid-miscibility gap at 2500°C, 160 
metallographic and X-ray investigations 
in, 75 
Oxygen systems (O—Pu—U) 
metallographic and X-ray investigations 
in, 75 


P 
Phosphorus alloys (P—U) 


grain-refining effects and transforma- 
tion kinetics of, 73-74 


Plating 
chemical, 63-64, 145-47, 212—13, 
250-51 
electrolytic, 64, 213-14 
Platinum 


electron-beam floating-zone-melting 
apparatus for rods of, 249 
Plutonium 
alpha-beta transformation studies, 
228, 230 
electrical conductivity, effect of pres- 
sure on, 230 
oxidation behavior between 350 to 
420°C, 230 
plastic deformation of alpha, effect 
of temperature and strain rate on, 
74—75, 230 
production from oxides, single unit 
process for, 4 
self-diffusion studies, 133 
Plutonium (liquid) 
relative partial molar enthalpies of 
Cr, Mo, Nb, Ta, Tm, W, and V in, 3 
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solubility of Cr, Mn, Mo, Nb, Tm, Ti, 
and Vin, 3 
solubility of Mn in, 158 
solubility of Tiin, 158 
Plutonium alloys 
phase diagrams and crystal structure 
of, 160 
Plutonium alloys (Al—Pu) 
diffusion in, 159 
Plutonium alloys (Ce—Co—Pu)(liquid) 
irradiation studies, 3 
Plutonium alloys (Ce—Pu) 
Ce diffusion in, 75, 133 
thermal conductivity, 230 
Plutonium alloys (fissium-Pu—U) 
high-burnup properties, 75 
Plutonium alloys (Ga—Pu) 
Ga diffusion in, 75 
growth of large crystals by using a 
modified Bridgeman technique, 2 
solubility of Nb in, 158-59 
solubility of Nb in liquids, 158-59 
thermal conductivity, 230 
Plutonium alloys (Hf—Pu) 
phase diagram, 159-60 
Plutonium alloys (Pb—Pu) 
identification of PuPb3, PusPb, PusPb3, 
PuPb2, and PusPha in, 75 
Plutonium alloys (Mo—Pu-U) 
fabrication in fuel elements for the 
Zero Power Plutonium Reactor, 249 
Plutonium alloys (Pu—Pr) 
phase diagram, 159 
Plutonium alloys (Pu-Sm) 
phase diagram, 159 
Plutonium alloys (Pu-Th—U) 
solid solubility properties, 75 
Plutonium alloys (Pu—Ti-U) 
high-burnup proverties, 75 
Plutonium alloys (Pu—U) 
irradiation swelling, effect of tempera- 
ture, pressure, burnup, and compo- 
sition on rate of, 4 
Plutonium alloys (Pu-U—Zr) 
high-burnup properties, 75 
preparation by induction melting, cruci- 
ble coatings for, 2-3 
Plutonium alloys (Pu—Zr) 
phase studies, 3 
Plutonium alloys (Na—Pu) 
phase diagram, 159 
Plutonium carbide (PuC) 
creep properties, 161-62 
free energy of formation of, 77 
irradiation behavior, literature survey 
on, 6 
properties, literature survey on, 6 
Plutonium carbide (PuC2) 
crystal structure, 162 
Plutonium carbide (PuzC3) 
free energy of formation of, 77 
irradiation behavior, literature survey 
on, 6 
properties, literature survey on, 6 
Plutonium carbide mixtures (PuC—Pu2C9) 
vapor pressures of Pu from 1375 to 
2000°K, 77 
Plutonium carbide systems (PuC—UC) 
compatibility with 316 stainless steel, 
161-62 
compatibility with 316L stainless steel, 
effect of Mo addition on, 162 
compatibility with Cr—Ti-V alloy, 161- 
62 
compatibility with various cladding 
materials, 6, 78 
irradiation behavior, literature survey 
on, 6 


INDEX, VOLUME 12 


irradiation swelling, 162 
Pu losses during arc-melting, 6 
preparation by the metal-methane fluid- 
ized-bed process, composition of, 6 
preparation of single phase by arc- 
melting and hydrogen-treatment pro- 
cess, properties of, 6 
properties, literature survey on, 6 
thermal conductivity, 224 
Plutonium carbide systems (PuC2UC2) 
phase diagram, 224-25 
Plutonium carbide systems (Pu,U)C 
compatibility of Na bonded with 316 
stainless steel, 100-1 
preparation by arc-melting, composition 
of, 7 
Plutonium carbides 
thermodynamic properties, 77 
vaporization data, 77 
Plutonium chloride (PuCls) 
free energy of formation of, 77 
Plutonium fluoride (PuF# 
production from PuOz, 75 
Plutonium fluorides (PuFs) 
conversion to PuOz, 4 
Plutonium hydroxide 
electrodeposition of, 64 
Plutonium intermetallic compounds (PuPb2) 
identification in Pu—Pb alloys, 75 
Plutonium intermetallic compounds (PuPb3) 
identification in Pu—Pb alloys, 75 
Plutonium intermetallic compounds (PusPb) 
identification in Pu—Pb alloys, 75 
Plutonium intermetallic compounds (PusPb9) 
identification in Pu—Pb alloys, 75 
Plutonium intermetallic compounds 
(PusPhd 
identification in Pu—Pb alloys, 75 
Plutonium intermetallic compounds (PuRu2) 
free energy of formation of, 77 
Plutonium intermetallic compounds 
(PusZn22) 
crystal structure, 75 
Plutonium nitride (PuN) 
compatibility with various cladding 
materials, 7 
free energy of formation of, 77 
Gibbs free energy of formation, 7 
melting behavior as functions of 
temperature and N pressures, 77~—78 
thermodynamic properties, 7 
vapor pressure, 7 
Plutonium nitride systems (P,U)N 
compatibility with Incoloy 800, 162 
fission gas release studies, 162 
irradiation swelling, 162 
melting behavior, 162 
nitrogen interaction, effect of irradi- 
ation on, 225 
thermal conductivity, 7 
vaporization, 225 
Plutonium nitride systems (PuN—UN) 
compatibility of Na bonded with 304 
stainless steel, 7 
compatibility with various cladding 
materials, 7, 78 
irradiation behavior, 7 
melting behavior as functions of 
temperature and N pressures, 77-78 
vapor pressure, 7 
Plutonium oxide (PuO) 
heat of sublimation, 4—5 
Plutonium oxide (PuO2) 
conversion to PuFé, 75 
dissolution methods, 4 
effect of aging on the crushing strength 
of microspheres made by the plasma 
technique, 76 



















































heat capacity of, 4 
heat of sublimation, 4—5 
He release from plasma spheres from 
600 to 1200°C, 76 
irradiation performance in BR-5, 167 
irradiation swelling of pellets, 77 
lattice parameter of microspheres, 
effect of self-irradiation damage on, 
76 
outgassing characteristics of, 160 
plastic flow of irradiated, 160 
preparation of microspheres by the sol- 
gel process, 76 
preparation of 110 and 180 depleted, 223 
preparation of particles by the sol-gel 
process, 76 
preparation of spherical particles of, 4 
production from PuFs, 4 
reaction of microspheres with soils, 76 
release of gaseous fission products 
from, 77 
removal of fine particulate oxide from 
microspheres by an elutriation pro- 
cess, 76 
thermal diffusivity, 4 
vapor-pressure isotherms of substoich- 
iometric, 76 
Plutonium oxide (Pu209) 
plastic flow of irradiated, 160 
Plutonium oxide systems (Lu203-Pu02) 
phase studies, 77 
Plutonium oxide systems (PuO2ThO2) 
application as isotropic heat-source 
material, 77 
preparation of microspheres by the sol- 
gel process, 76 
sintering studies, 6 
thermal conductivity of irradiated, 161 
Plutonium oxide systems (PuO2—UO:) 
compatibility with Ta, 224 
compatibility with vanadium alloys, 161 
compatibility with various clad- 
compatibility with various claddings, 
77-78, 224 
densities of sol-gel prepared pellets 
of, 223 
fabrication by hot pressing, 160 
fabrication of pellets, 223 
gas-release behavior of irradiated, 
effect of stoichiometry on, 161 
irradiation performance of 304L stain- 
less steel clad, 223 
liquidus-solidus curves for, 224 
melting heat rating of, effect of stoichi- 
ometry on, 5-6 
microstructure of irradiated, effect 
of stoichiometry on, 161 
physical and thermal properties, 75~76 
preparation of microspheres by the sol- 
gel process, 76 
preparation of pellets for FFTF fuel, 4 
preparation of spheres by the sol-gel 
process, 160 
preparation of spherical particles of, 5 
shear modulus, 5 
solid-fission-product behavior in, 167, 
224 
thermal conductivity, 5 
thermal conductivity, effect of stoichi- 
ometry on, 160-61 
Young’s modulus, 5 
Plutonium oxide systems (PuO2-U0O2-Zr02) 
burnup studies, 77 
melting point, 77 
phase studies, 77 
Plutonium oxide systems (PuO2Zr02) 
application as isotropic heat-source 
material, 77 
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phase studies, 224 
Plutonium oxide systems (Pu,U)O2 
reduction by liquid Na containing 
various amounts of O2, 100 
reduction to Pu, single unit process 
for, 4 
Plutonium phosphate (PuP) 
heat capacity, 78 
thermal conductivity, 78 
Plutonium systems (C—N—Pu) 
studies, 77 
Plutonium systems (C—O—Pu) 
phase studies, 77 
Plutonium systems (C—Pu) 
phase studies, 161, 224 
vapor-pressure studies, 162 
Plutonium systems (O—Pu) 
liquid-miscibility gap at 2500°C, 160 
metallographic and X-ray investigations 
in, 75 
Plutonium systems (O—Pu—U) 
metallographic and X-ray investigations 
in, 75 
Plutonium systems (Pu—Th—U) 
phase studies, 231 
Plutonium systems ((Pu,U)—C-N) 
studies, 77 
Plutonium sulfide (PuS) 
heat capacity, 78 
thermal conductivity, 78 
Poland 
powder-metallurgy developments in, 61 
Potassium (liquid) 
corrosive properties, 30, 101-3, 185—86 
solubility of Hf, Mo, Nb, Re, Ta, and 
Zr in, 185 
solubility of V in, 185 
Potassium (vapor) 
corrosive properties, 30 
Potassium bromide (KBr) 
trapping of Xe in, effect of bombard- 
ment temperature on, 167 
Powder metallurgy, 61-62, 143-45, 211- 
12, 248 
Praseodymium alloys (Pu—Pr) 
phase diagram, 159 
Pressure bonding, 62-63 
Pressure vessels 
corrosion of EBWR, 177-78 
Promethium oxide 
explosive forming, 251 
Pyrex glass 
diffusion of Dz in, 199-200 
Pyrolytic carbon 
(see Graphite (pyrolytic)) 
Quartz 
coating with Ir and Ta, 63 


Radiography 
literature survey of neutron, 218 
Rare-earth oxides 
diffusion of metals in, 53 
diffusion of O2 in, 53 
Reactor control rods 
performance of Eu203-stainless steel 
dispersion, 176 
Reactor fuel elements 
(see also specific materials use 
as fuel elements) 
fabrication for Masurca Reactor, 160 
radiation swelling, 221 
Reactor pressure vessels 
production from prestressed con- 
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crete, 205 
Reactors (Dresden) 
fuel-element corrosion, 96 
Reactors (EBWR) 


pressure-vessel corrosion studies, 177— 


78 
Reactors (FFTF) 
preparation of PuOzUO: fuel particles 
for, 4 
Reactors (Fort St. Vrain) 
use of concrete pressure vessel in, 205 
Reactors (LMFBR) 
fuel-cladding materials for, 29 
Reactors (Masurca) 
fuel-element fabrication, 160 
Reactors (MOSEL) 
survey of structural materials for, 32 
Reactors (Plutonium Recycle Test) 
corrosion and wear studies on Al, 
stainless steel and Zircaloy, 27 
Reactors (PM-2A) 
fracture strength of pressure vessel, 
effect of irradiation on, 112—12 
Reactors (PNPF) 
corrosive effects of the terphenyl 
coolant, 31 
Reactors (water cooled) 
metal—water reactions during loss-of- 
coolant accidents, 32 
Refractor carbides 
(see also specific refractory carbides) 
diffusion studies, 196—97 
high-temperature mechanical properties 
of, 127 
Rhenium 
compatibility with various carbides, 
123-24 
diffusion in W, 133-34 
diffusion of C in, 198 
lattice parameters of single crystals, 
effect of irradiation on, 113 
oxidation from 1127 to 2227°C at 
low-oxygen pressures, 27 
oxidation of powders in 20°C air, effect 
of humidity on, 98 
solubility in liquid Li and K, 185 
Rhenium alloys (Mo—Re) 
compatibility with various carbides, 
123-24 
Rhenium alloys (Mo—Re—W) 
electron-beam welding to T-111, 64-65 
Rhenium alloys (Re-W) 
chemical-vapor deposition of sheets 
of, 250 
chemical-vapor deposition of tubes 
of, 250 
deformation at high temperatures, 202 
mechanical properties of arc-melted, 
122 
preparation of tubes from, 63 
tensile properties of sintered, 123 
tensile properties of wrought recrys- 
tallized, 123 
thermal conductivity, 200-1 
Rhenium alloys (Ta—Re) 
yield strength, work hardening and 
cleavage in, 45 
Rhenium cermets (Mo—Re—HfC) 
properties of, 124-25 
Rhenium cermets (Mo—Re—ZrC) 
properties of, 124-25 
Rhenium systems 
(see ASTAR 811C) 
Ruthenium 
diffusion beta Zr, 134 
Ruthenium intermetallic compounds (PuRu2) 
free energy of formation of, 77 


S-1 
corrosion by liquid Na, 180 
effects of irradiation on tensile pro- 
perties of, 40-41 
Samarium alloys (Pu—Sm) 
phase diagram, 159 
Samarium oxide systems (HfO2Sm203) 
phase studies, 23 
Samarium oxide systems (Sm203-Zr0) 
phase studies, 23 
SANDVIK 12R72HV 
stress—rupture properties at 700°C, 
194-95 
Santowax OM 
fretting and wear effects on SAP- and 
Zircaloy-clad UO2, 31-32 
oxidation tests, 31 
SAP 
embrittlement, effect of He on, 110 
explosive welding to Zircaloy-2, 214 
preparation of powders of, 248 
welding, 67 
SAP 865 
cyclic-strain fatigue behavior of, 116-17 
SAP-895 
mechanical properties at high tem- 
peratures, effect of AlzOs particle 
distribution in, 196 
mechanical properties, effects of trans- 
verse extrusion on, 61 
SAP 930 
cyclic-strain fatigue behavior of, 116-17 
Sapphire wool 
thermal properties, 54-55 
Silicon 
preparation of single crystals of, 249 
Silicon carbide (SiC) 
mechanical properties of chemical 
vapor deposited, 205 
Silicon carbide (SiC) (pyrolytic) 
effects of neutron irradiation on, 205 
properties of fluidized-bed deposited, 130 
Silicon oxide (SiO2) 
reaction with ThO2, 164-65 
Silicon systems 
(see Aluminum alloy (2024-T3) and 
Monel 400) 
Silicon systems (Al—C—Fe—Si—U) 
precipitation of UAl2 from 350 to 
600°C, kinetics of, 73~74 
Silicon systems (Al—C—Fe—Si-U)(Zircaloy- 
2 clad) 
corrosion of beta heat-treated by 
water at 282°C, 73 
Silicon systems (Al-C-Si—U) 
microstructure of as-cast, 156 
Silicon systems (Al—Cr-Si-U) 
irradiation swelling, 83-84 
Silicon systems (Al—Fe—Si—U) 
alpha-to-beta transition temperature, 73 
microstructure of as-cast, 156 
structural properties, 73 
Silicon systems (Al—Mo—Si—U) 
irradiation swelling, 83-84 
Silicon systems (Al-Si-U) 
microstructure of as-cast, 156 
Silicon systems (C—Fe—Si—U) 
microstructure of as-cast, 156 
Silicon systems (C-—Si-U) 
microstructure of as-cast, 156 
Silicon systems (Cu-Si) 
effect of irradiation on elevated- 
temperature ductility of, 38 
Silicon systems (Fe-—Si-U) 
microstructure of as-cast, 156 
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Silicon systems (Si-O) 
phase studies of, 132 
Silicon systems (Si—U) 
analysis of precipitates in, 156 
delta peritectoidal reaction in, effect 
of C on, 2 
grain-refining effects and transforma- 
tion kinetics of, 73—74 
microstructure of as-cast, 156 
structure, effect of fabrication and 
heat-treatment variables on, 158 
Silver 
diffusion of H2 in, activation energy 
for, 199 
deposition on metals by evaporation- 
abetted bias sputtering, 63 
Silver alloys (Cd—In—Ag) 
performance as control-rod material, 
245 
Sodium (liquid) 
compatibility with BaC, 24445 
corrosive properties, 28-30, 98-101, 
180—85 
reaction with UO2, 83 
solubility of Ce in, 101 
solubility of Cu in, 29 
solubility of C in, 184-85 
solubility of Fe in, 184 
solubility of Ni in, 184 
solubility of Nz in, 29-30 
solubility of O2 in, 101-2 
solubility of Ag in, 101 
solubility of Zn in, 101 
Solids 
rare-gas behavior in, 223 
stability of gas bubbles in, 221-22 
Special fabrication techniques, 60-70, 
141-52, 210-18, 248-55 
Stainless steels 
compatibility with Cr- and V-stabilized 
uC, 10 
corrosion by Na—H20 reaction pro- 
ducts, 181 
corrosion by seawater, 27 
corrosion and wear surveillance in the 
PRTR, 27 
diffusion of Fe in, 53 
effects of irradiation on, review of, 187 
explosive bonding to Pb, 64 
in-pile creep tests on, 33-34 
permeation and diffusion of N, O, and 
rare gases through, 53 
reaction with H2O during loss-of- 
coolant accidents in light-water power 
reactors, 32 
wetting by liquid Na, 181-82 
Stainless steels (16/13 CrNi) 
irradiation embrittlement of, effect of 
cold-working and thermomechanical 
treatment on, 106 
rupture properties, effect of irradia- 
tion on, 106-7 
Stainless steel (17-4PH) 
effect of irradiation on the impact pro- 
perties of, 39-40 
electrical-discharge and electrochemi- 
cal machining of, effect on fatigue 
endurance limit of, 194 
Stainless steel (20/25 CrNi) 
rupture properties, effect of irradia- 
tion on, 106-7 
Stainless steel (304) 
biaxial-stress-rupture in high-purity 
liquid Na, 29 
compatibility with PuN—UN systems, 
7, 78 
compatibility with PuO2UO2 systems, 
78, 224 
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corrosion by fuel pastes of Na—UC, 
Na—UN, and Na—UO2, 182 

corrosion by H3BO3-NaOH solutions, 95 

corrosion in high-temperature water, 
178 

corrosion by liquid Na, 28, 98-99, 181 

corrosion in liquid Na, 98-99 

creep measurement during irradia- 
tion, 188-89 

ductility of irradiated, 188—89 

effect of annealing on yield strength of 
irradiated, 35 

effect of irradiation on yield strength 
of, 34~35 

electrical-discharge and electrochemi- 
cal machining of, effect on fatigue 
endurance limit of, 194 

electron-beam welding, 65 

evaluation as fuel-cladding materials 
for the LMFBR, 29 

mechanical properties, 194 

plasma/electron-beam welding, 65 

pseudomorphs in irradiated, 192 

radiation-induced cavities in, 108 

radiation-induced embrittlement, 37-38 

radiation-induced embrittlement of fine 
grained, 37 

radiation-induced volume change in, 
107-8 

radiation swelling, 108-9 

rupture properties, effect of irradia- 
tion on, 106 

solubility of nitrogen in, 119-20 

strain-stress properties of irradiated, 
106-7 

stress corrosion in boiling HNOs-Fe2 
(SO4)s-H2S04, effect of explosive 
shocking on, 178 

stress—corrosion cracking in 100-psi 
water, inhibition by phosphate addi- 
tions, 26 

stress—corrosion cracking in boiling 
MgClz, effect of explosive shocking 
on, 178 


stress-rupture properties of irradiated, 


187-88 

stress—rupture properties in liquid 
Na, 181 

tensile properties of cold worked and 
annealed after fast reactor irradia- 
tion of, 106 

tensile properties of, effect of irradia- 
tion on, 106-7 

use as PuC-—UC cladding, compatibility 
studies, 6 

wear resistance, improvement of, 194 

Stainless steel (304L) 


distribution of voids in irradiated foils, 


effect of thickness on, 191-92 

evaluation as fuel-cladding materials 
for the LMFBR, 29 

hydrogen embrittlement, 120, 178 

wetting by liquid Na, 182 

Stainless steel (310) 

corrosion by high-temperature steam, 
properties of film formed on, 26 

hydrogen embrittlement, 120, 178 

properties of, effect of exposure to 
high temperature steam on, 119 

stress corrosion in boiling HNO;—Fe2 
(SO43-H2S0u, effect of explosive 
shocking on, 178 

stress—corrosion cracking in boiling 
MgCl, effect of explosive shocking 
on, 178 

Stainless steel (316) 

biaxial-stress-rupture in high-purity 

liquid Na, 29 


brazing to Ta, 68 

cavitation damage in H20, 95 

compatibility with PuC—UC fuels, 78, 
161-62 

compatibility with PuN—UN, 7 

compatibility with PuO2UO2, 224 

corrosion by HsBO3-NaOH solutions, 95 

corrosion by liquid K, 185-86 

corrosion by liquid Na, 98-99, 180 

corrosion by liquid NaK, 99 

effect of annealing on yield strength of 
irradiated, 35 

effect of C content on postirradiation 
elongation of, at 700°C, 36 

effect of C content on radiation-induced 
embrittlement of, 36 

effect of irradiation on creep rates, 
36-37 

effect of irradiation on yield strength 
of, 34-35 

evaluation as fuel-cladding materials 
for the LMFBR, 29 

mechanical properties, 194 

properties of, effect of exposure to 
high temperature steam on, 119 

rupture properties, effect of irradia- 
tion on, 106—7 

stress-rupture properties of irradiated 
and unirradiated, 36 

stress-rupture properties in liquid 
Na, 181 

tensile properties of, effect of irradia- 
tion on, 187-88 


Stainless steel (316L) 


ductility of irradiated, 188—89 
radiation-induced volume change in, 
108-9 


Stainless steel (318) 


corrosion by liquid K, 30 


Stainless steel (321) 


compatibility with PuO2UO:2, 224 

corrosion by liquid Na, 28 

corrosion by liquid Na, effect of 
temperature on, 181 

electron-beam welding to Kovar, 365 

evaluation as fuel-cladding materials 
for the LMFBR, 29 

mechanical properties, 194 

properties of, effect of exposure to 
high temperature steam on, 119 

radiation-induced volume change in, 
107-8 

welding to Kovar, 253 


Stainless steel (347) 


brazing to fuel plates, 215 

compatibility with PuO2UOe2, 224 

corrosion in liquid Na, 98-99 

effect of He bubbles on grain-boundary 
weakening and embrittlement in 
irradiated, 35~36 

effect of irradiation on elevated- 
temperature ductility of, 36 

evaluation as fuel-cladding materials 
for the LMFBR, 29 

mechanical properties, 194 

properties of, effect of exposure to 
high temperature steam on, 119 

radiation-induced volume change in, 
107-8 

stress—rupture properties at 700°C, 
194-95 

stress-rupture properties of irradiated, 
37 


Stainless steels (348) 


effect of irradiation on yield strength 
of, 34-35 

evaluation as fuel-cladding materials 
for the LMFBR, 29 
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tensile properties of cold worked and 
annealed after fast reactor irradia- 
tion of, 106 
Stainless steel (403) 
impact strength, effect of irradiation 
on, 189-90 
Stainless steel (405) 
tensile properties, effect of He impreg- 
nation on, 107 
Stainless steel (Al—Cr—Fe—Y) 
corrosion by COz2 at 800 to 1000°C, 
structure and composition of film 
formed on, 25-26 
Stainless steel (Cr—Mo—Ni) 
transition temperature of temper- 
embrittled and nonembrittled, effect 
of irradiation on, 111 
Stainless steel (Cr—Ni) 
welding to Cu, 252-53 
Stainless steel (Cr—Ni-—Ti) 
effect of irradiation on elevated- 
temperature ductility of, 38 
Stainless steels (austenitic) 
growth of Ma3C¢ particles at grain 
boundaries of, 119 
in-pile creep tests on, 33—34 
mechanical properties, effect of Nb 
additions on, 194 
Stainless steels (Oak Ridge) 
compatibility with PuN-UN, 7 
Stainless steel dispersions (Eu203— 
stainless steel) 
performance as control-rod material 
in SM-1A Reactor, 176 
Steam 
bonding to Al and Ti by use of explo- 
sive-welded inserts, 64 
erosive effects on turbine buckets, 30 
reaction with UO2, 83 
Steel 
corrosion by Freon-11, 95 
diffusion welding to Zr, 215 
explosive forming, 64 
Steel (0.3C—3Mo-Cr) 
isothermal tempering characteristics 
of, effect of Cr content on, 195 
Steel (7.5 Ni—Cr—Mo) 
evaluation as pressure-vessel materials, 
195 
Steel (12Ni-5Cr—3Mo) 
evaluation as pressure-vessel 
materials, 195 
Steel (15Mo3) 
radiation-induced embrittlement, 38-39 
Steel (17Cr—2Ni) 
corrosion by Freon-11, 95 
Steel (1015) 
corrosion-fatigue behavior in H2O and 
NaCl solutions, 97 
Steel (A-212B) 
radiation-induced increase in yield 
strength, effect of C content on, 44 
Steel (A-286) 
creep rate of irradiated, effect of 
He content on, 188-90 
Steel (A-302B) 
effect of Cu and P content on the radia- 
tion-induced NDT, 41-42 
irradiation embrittlement, 191 
Steel (A-350LFD 
annealing of radiation-induced shift in 
the NDT of, 42 
irradiation embrittlement, 191 
Steel (A-533B) 
irradiation embrittlement, 191 
Steel (A-533C) 
irradiation embrittlement, 191 
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Steel (A542) 
strength, effect of welding on, 50 
Steel (AS17A) 
strength, effect of welding on, 50 
Steel (AS17E) 
strength, effect of welding on, 50 
Steel (AS17F) 
strength, effect of welding on, 50 
Steel (ASTM A-20063T) 
creep properties, effect of intermit- 
tent thermal cycling on, 195-96 
Steel (austenitic) 
corrosion by high-temperature steam, 
properties of film formed on, 26 
Steel (carbon) 
corrosion in high-temperature water, 
178 
corrosion by H20 at 250°C with 0.1 
ppm O2, 96 
graphitization and decarburization in 
liquid Na containing 30ppm O2, 99-100 
tempering of quenched, effect of irradi- 
ation on, 112-13 
Steel (C—Mo) 
effect of high-velocity steam on tube 
bends of, 96 
Steel (Cr—Fe) 
radiation-induced embrittlement, 38-39 
Steels (Cr—Mo) 
corrosion by Hg, 186 
performance of tubes exposed to high- 
pressure steam, i20-21 
Steel (Cr—Mo-Ni) 
effect of irradiation on welded joints of, 
42-43 
Steel (Cr—Mo—Nb-V) 
creep-rupture properties, effect of 
tempering temperature and C and B 
content of, 50 
Steels (Cr—Mo-Si) 
performance of tubes exposed to high- 
pressure steam, 120-21 
Steels (Cr—Mo-Ti) 
performance of tubes exposed to high- 
pressure steam, 120-21 
Steel (ferritic) 
corrosion by high temperature steam, 
properties of film formed on, 26 
Steel (HY80) 
radiation-induced increase in yield 
strength, effect of C content on, 44 
Steel (HY80 modified) 
effect of irradiation on welded joints 
of, 42-43 
Steel (low alloy) 
corrosion by CO2 containing small 
amounts of CO and H20, 25 
stress—corrosion cracking in H20—Co— 
CO2z system, 178 
Steels (low-carbon) 
boron hardenability of, effect of N, Ti, 
and Zr on, 121 
Steel (martensitic PH13 Cr—8Mo) 
evaluation as pressure-vessel materials, 
195 
Steel (mild) 
corrosion by COz containing small 
amounts of CO and Ha20, 25 
stress—corrosion cracking in H20—Co— 
CO2 system, 178 
Steels (Mo—B) 
mechanical properties of, effect of 
V content on, 121 
Steels (pressure vessel) 
(see also Steel (A-302B), Steel 
(A-350LFI), Steel (A-533B), Steel 
(A-533C), and Steel (HY80 modified)) 





















































































corrosion in EBWR, 177-78 
fracture strength of PM-2A, effect of 
irradiation on, 111-12 
long-time stress-rupture tests on, 50 
radiation-induced shift in ductile-to- 
brittle transition temperature, effect 
of Cu and Ni content on, 111 
strength, effect of welding on, 50 
Strontium 
diffusion in pyrolytic graphite, 16 
Structural materials, 25-55, 95~135, 
177-205 
Strontium-90 
encapsulation for long-term storage, 
use of inertia welding for, 252 
SU~-16 
development of NbSisFe-—Cr glaze coat- 
ing for oxidation protection of, 179-80 
rupture strength, effect of heat treat- 
ment on, 121-22 
Sulfur systems 
(see Monel 400) 
Systems for Nuclear Auxiliary Power 
(SNAP-2) 
corrosion of HS-25 boiler tubes by Hg 
vapor, 30-31 
Systems for Nuclear Auxiliary Power 
(SNAP-21) 
corrosion of components of, by 
seawater, 27 


T-111 
corrosion by liquid Li, 103 
corrosion by liquid K, 186 
creep properties, 122 
drawing into cup shapes, 61 
electron-beam welding to Mo—Re—W 
alloy, 64-65 
T-222 
corrosion by liquid Li, 103, 186 
Tantalum 
brazing, 253 
brazing to 316 stainless steel, 68 
chemical deposition onto quartz 
plates, 63 
compatibility with PuO2UO2 systems, 
224 
corrosion by liquid K containing var- 
ious amounts of dissolved O2, 101-2 
corrosion of TIG welds in tubing of 
by NaK alloy, 183 
creep properties, 46 
creep—rupture properties from 1000 
1650°C, 122 
diffusion bonding, 66-67 
diffusion bonding to Nb, 66-67 
diffusion in, bibliography on, 132 
diffusion of C, N, and O in, frequency 
factors and activation energies 
for, 51 
diffusion of He in, 199 
diffusion of W in, 198 
effect of irradiation on carbide coatings 
on, 130 
electron-beam floating-zone-melting 
apparatus for rods of, 249 
hardness, effect of irradiation on, 110- 
11 
interaction with active gases in vacua 
and inert gas environments, 97-98 
oxidation in air, effect of LiOz additions 
on, 98 
oxidation studies, 27-28 
pressure bonding to graphite, 62 
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radiation damage, effect of cold 
working on, 44 
reaction with CO, 179 
relative partial molar enthalpy in 
liquid Pu, 3 
solubility in liquid Li and K, 185 
strain-aging of electron-beam refined, 
effect of O2 content on, 45-46 
thermodynamic analysis of the solid 
solution of C, N2, and O2 in, 123 
welding to Cu, 252-53 
Tantalum alloys 
(see also DH-242, FS-85, T-111, 
and T-222) 
development of fused-silicide coatings 
for, 250-51 
interaction with active gases in vacua 
and inert gas environments, 97-98 
Tantalum alloys (Al—B—Cr—Hf-Ta) 
oxidation in air at high temperatures, 
178 
Tantalum alloys (Al—Hf—Ta) 
high-temperature strength properties, 45 
Tantalum alloys (Al—Hf—Ta—W) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 
Tantalum alloys (Nb-Ta) 
corrosion by K2CO3 solutions, 179 
oxidation from 550 to 1050°C, 27 
Tantalum alloys (Nb—Ta—W) 
rupture strength, effect of metallic car- 
bide and boride additions on, 45 
Tantalum alloys (Ta—Re) 
yield strength, work hardening and 
cleavage in, 45 
Tantalum alloys (Ta—W) 
brazed joints of, shear strength of, 
215-16 
creep—rupture properties from 1000 
to 1650°C, 122 
oxidation in air, effect of LiOz additions 
on, 98 
oxidation behavior of W-—Si coated, 180 
Tantalum boride 
diffusion in, frequency factors and 
activation energies for, 51 
Tantalum boride (TaBz2) 
compatibility with various refractory 
metals, 123-24 
preparation from Ta205, 125—26 
shrinkage behavior of power compacts 
in vacuum at 1100 to 2100°C, 23 
Tantalum carbide (TaC) 
compatibility with various refractory 
metals, 123-24 
diffusion in, frequency factors and 
activation energies for, 51 
elastic properties, 205 
integral and partial configuration en- 
tropies for solid solutions of, 127 
microhardness of, effect of stoichiome- 
try on, 127, 129 
preparation of ultrafine particles of, 124 
structure and hardness, effect of 
high pressure on, 204 
thermodynamic properties, 127-28 
yield strength of, 127, 130 
Tantalum carbide systems (NbC—TaC—VC) 
miscibility gaps in, 126 
Tantalum composites (HfC—Ta) 
melting temperature, 204 
Tantalum nitride (TaN) 
preparation from Ta and nitrogen plas- 
ma, 126 
preparation of ultrafine particles of, 125 
Tantalum oxide 
diffusion in, frequency factors and 
activation energies for, 51 
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Tantalum oxide (Ta20s) 
corrosion of powdered by diphenyl, 
1034 
Tantalum systems 
(see ASTAR 811C and T-222) 
Tantalum systems (C—Hf—Ta—W-Zr) 
oxidation in air, formation of protec- 
tive coating during, 180 
Tantalum systems (H—Ta) 
phase diagrams, 243-44 
TD-nickel 
brazing, 68 
oxidation behavior of, effects of stress, 
thermal cycling, and isothermal ex- 
posure on, 97 
TD nickel-Cr 
corrosion by air at 1000°C, 26-27 
Technetium 
electrodeposition of thin films on 
metal surfaces, 80 
Technetium alloys (Tc—V) 
phase studies, 46 
Terphenyl 
corrosion effects in the PNPF, 31 
thermal decomposition experiments on 
irradiated and unirradiated, 31 
Testing 
nondestructive techniques, 68—70, 151— 
52, 217-18, 254-55 
Thallium 
deposition on metals by evaporation- 
abetted bias sputtering, 63 
relative partial molar enthalpy in 
liquid Pu, 3 
solubility in liquid Pu, 3 
Thorium 
diffusion of C, Nz, and O2 in, 51-52, 162 
refining by the iodide process, 8 
solubility in liquid Bi, 185 
solubility of Oz in, 231 
summary of fuel technology, 78 
Thorium alloys 
summary of fuel technology, 78 
Thorium alloys (Fe—Th) 
cracking during fusion welding, effect 
of Mo addition on, 162 
Thorium alloys (Pu-Th—-U) 
solid solubility properties, 75 
Thorium alloys (Th-U) 
irradiation performance in NaK at 
785°C, 166 
Thorium alloys (Th—U-Zr) 
irradiation swelling, 7-8 
Thorium boride 
diffusion in, frequency factors and 
activation energies for, 51 
Thorium carbide 
diffusion in, frequency factors and 
activation energies for, 51 
Thorium nitride (ThN) 
free energy of formation at 1000°C, 78 
Thorium oxide 
compatibility with various refractory 
metals, 123-24 
diffusion in, frequency factors and 
activation energies for, 51 
diffusion of Th in, 80 
Thorium oxide (ThO2) 
diffusion of U in, 53 
electrodeposition of thin films on 
metal surfaces, 80 
preparation of SiC coated particles of, 
89 
reaction with AlzO3, BeO, CeO2z, MgO, 
SiOz, TiOz, and ZrO2, 164-65 
sintering, application of a microwave- 


stimulated electrodeless gas discharge 


to, 55 
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thermal conductivity of powdered, 163 
trapping of Xe in, effect of bombard- 
ment temperature on, 167 
Thorium oxide systems (PuO2Th0O2) 
application as isotropic heat-source 
material, 77 
preparation of microspheres by the sol- 
gel process, 76 
sintering studies, 6 
thermal conductivity of irradiated, 161 
Thorium oxide system (Th—ThO2) 
phase diagram, 163-64, 231 
Thorium oxide systems (ThO2-U0O2) 
diffusion of U in, 53 
Thorium oxide systems ((Th,Pu)O2) 
thermal stability of particles of, 77 
Thorium systems (C—O—-Th) 
phase studies, 81 
Thorium systems (N—Th—U) 
phase studies, 78 
Thorium systems (Pu—Th-U) 
phase studies, 231 
Thorium systems (Th—ThO2) 
phase diagram, 163-64, 231 
Timken alloy (16-15-6) 
use as PuC-—UC cladding, compatibility 
studies, 6 
Timken alloy (16-25-6) 
use as PuC-UC cladding, compatibility 
studies, 6 
Tin 
preparation of single crystals of, 249 
Tin (liquid) 
solubility of C in, 185 
Tin alloys 
(see Zircaloy-2 and Zircaloy-4) 
Tin alloys (Nb-Sn—Zr) 
corrosion by steam, effects of 
radiation on, 177 
Titanium 
bonding to steel by use of explosive- 
welded inserts, 64 
corrosion by Freon-11, 95 
crevice corrosion by bromide, chloride, 
iodide, and sulfate solutions, 27 
diffusion in, bibliography on, 132 
diffusion of C, N, and O in, frequency 
factors and activation energies 
for, 51 
diffusion of Cr and Cu in, 134 
diffusion of Cr, Fe, and W in, 198 
production of ingots by electron-beam 
melting, 60 
self-diffusion in, 52 
solubility in liquid Pu, 3, 158 
Titanium alloy (811) 
casting, use of high-temperatures in, 
210 
Titanium alloys 
(see also Inconel 718, Nimonic 105, 
SANDVIK 12R7 2HV, TZM molyb- 
denum, and Udimet 700) 
explosive forming, 64 
Titanium alloys (Al—Ti—V) 
diffusion welds in, effect of welding 
temperature and pressure on strength 
of, 252 
Titanium alloys (Cr-—Ti) 
diffusion of Cr, Fe, and W in, 198 
Titanium alloys (Cr—Ti—V) 
burst properties of tubes, effect of 
irradiation on, 110 
compatibility with PuC-UC fuels, 161-62 
compatibility with PuO2UO2 systems, 78 
corrosion by liquid Na, 28 
preparation of high purity, 60 
preparation of ingots of, 210-11 
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Titanium alloys (Hf—-Nb—Ti-—Zr) 
high-temperature strength properties, 45 
Titanium alloys (Fe—Ti) 
reaction with H2, 24445 
Titanium alloys (Mo—Ti-—Zr) 
corrosion by liquid Na, 28 
Titanium alloys (Nb—Ti-V) 
creep and stress-rupture properties of, 
effect of Ti content on, 123 
Titanium alloys (Nb-—Ti—Zr) 
ductility of electron-beam-melted 
ingots of, 141-42 
Titanium alloys (Pu—Ti—U) 
high-burnup properties, 75 
Titanium alloys (Ti—W) 
diffusion of Cr and W in, 198 
phase studies, 46 
Titanium alloys (Ti-U) 
tensile properties, effect of temper- 
ature on, 232 
Titanium alloys (Ti—V) 
compatibility with PuC—UC systems, 78 
compatibility with PuO2-U0O2 systems, 
78 
corrosion by liquid Na, 28 
creep and stress-rupture properties of, 
effect of Ti content on, 123 
effect of irradiation on creep properties 
of, 41 
preparation of ingots of, 210-11 
Titanium boride (TiBe) 
diffusion in, frequency factors and 
activation energies for, 51 
irradiation damage, 22-23 
oxidation behavior, 93 
use as crucibiles for molten Be, 61 
Titanium carbide 
carbon activity in nonstoichiometric, 
effect of composition and temperature 
on, 127 
diffusion in, frequency factors and 
activation energies for, 51 
use as crucibles for molten Ni, 61 
Titanium carbide (TiC) 
elastic properties, 205 
integral and partiai configuration en- 
tropies for solid solutions of, 127 
microhardness of, effect of stoichiome- 
try on, 127, 129 
preparation of single crystals of, 249 
preparation of ultrafine particles of, 125 
structure and hardness, effect of high 
pressure on, 204 
yield strength of, 127, 130 
Titanium carbide composites (TiC-graphite) 
mechanical properties, 204 
Titanium carbide systems (HfC—TiC—ZrC) 
miscibility gaps in, 126 
Titanium carbide systems (TiC—UC) 
phase studies, 227 
Titanium composites (HfC—Ti) 
melting temperature, 204 
Titanium nitride systems (TiN—UN) 
phase studies, 9-10 
Titanium oxide 
diffusion in, frequency factors and 
activation energies for, 51 
Titanium oxide (TiO2) 
corrosion of powdered by diphenyl, 
103-4 
reaction with ThOz, 164-65 
Titanium oxide (Ti209) 
preparation of single crystals of, 249 
Titanium oxide systems (Cr203-TiO2) 
phase studies, 55 
Titanium systems 
(see Nimonic 80A, TZC, and TZM) 
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Titanium systems (Al—Hf—Nb—N—-Ti-W-Zr) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 

Tophet C 
corrosion by air at 1000°C, 26-27 

Transmission electron microscopy 
use in studying the microstructure 

of irradiated materials, 113~14 

Tubes 

explosive bonding of lined bimetallic, 
214 

Tungsten 

adsorption and decomposition of various 
gases on, 28 

brazing, 253 

compatibility with various carbides, 
123-24 

corrosion by KOH solutions, 179 

creep properties, 46 

deformation at high temperatures, 202 

deposition from WCl¢, 212 

diffusion in, bibliography on, 132 

diffusion in U, 133 

diffusion of Mo in, 133-34 

diffusion of 195Nb in, 197 

diffusion of Re in, 133 

diffusion of Ta in, 198 

dislocation etch pitting of single 
crystals in chloride solutions, 179 

ductility of, effect of irradiation on, 111 

ductility of recrystallized, effect of 
Te additions on, 122—23 

effect of irradiation on carbide coatings 
on, 130 

effect of Re on the lattice solid 
solubility of O2 in, 201-2 

electron-beam floating-zone-melting 
apparatus for rods of, 249 

fabrication into tubes by powder ex- 
trusion, 248 

fracture strength of, effect of irradi- 
ation on, 111 

fusion welds, hot cracking in, 251 

high-temperatures of chemical-vapor 
deposited, 201 

interaction with active gases in vacua 
and inert gas environments, 97-98 

mechanical properties of arc-melted, 
122 

oxidation of, 179 

oxidation from 1127 to 2227°C at 
low-oxygen pressures, 27 

oxidation in air, effect of LiO2 
additions on, 98 

oxidation of, effect of foreign gases 
on kinetics of, 179 

oxidation of powders in 20°C air, 
effect of humidity on, 98 

oxygen interaction with polycrystalline 
ribbin of, 98 

preparation of single crystals of, 63 

preparation of tubes by chemical- 
vapor deposition, 250 

pressure bonding to graphite, 62 

properties of CVD sheets, 122 

radiation damage, effect of cold work- 
ing on, 44 

relative partial molar enthalpy in 
liquid Pu, 3 

thermal properties, 8 

Tungsten alloys 

(see also C-129Y, Cb-752, FS-85, 
HA-25, Hastelloy C, Haynes 25, 
Haynes 188, L-605 superalloy, 
Multimet, T-111, and T-222) 

interaction with active gases in vacua 
and inert gas environments, 97-98 


Tungsten alloys (Al—Hf—Ta—W) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 

Tungsten alloys (B—Mo—W) 
phase studies, 127 

Tungsten alloys (Cr—Co—Fe—Mo-—Ni-W) 
tensile properties of irradiated, effect 

of Ti additions on, 189-90 

Tungsten alloys (Hf—Nb—W-—Zr) 
high-temperature strength properties, 45 

Tungsten alloys (Mo—Re—W) 
electron-beam welding to T-111, 64-65 

Tungsten alloys (Mo—W) 
corrosion, chemical and galvanic, 98 

Tungsten alloys (Nb—Ta—W) 
rupture strength, effect of metallic car- 

bide and boride additions on, 45 

Tungsten alloys (Nb—W) 

rupture strength, effect of metallic car- 
bide and boride additions on, 45 
self-diffusion of Nb in, 133 

Tungsten alloys (Re—W) 
chemical-vapor deposition of, 212 
deformation at high temperatures, 202 
mechanical properties of arc-melted, 

122 
preparation of tubes from, 63 
tensile properties of wrought recrys- 
tallized, 123 
thermal conductivity, 200-1 

Tungsten alloys (Ta—W) 

brazed joints of, shear strength of, 
215-16 

creep—rupture properties from 1000 
to 1650°C, 122 

oxidation in air, effect of LiO2 additions 
on, 98 

oxidation behavior of W-Si coated, 180 

Tungsten alloys (Ti—W) 
diffusion of Cr and W in, 198 
phase studies, 46 

Tungsten carbide (WC) 
crystal structure, 204—5 
elastic properties, 205 
integral and partial configuration en- 

tropies for solid solutions of, 127 
preparation of spherical granules 
of, 125 
structure and hardness, effect of high 
pressure on, 204 
thermal expansion, 204 
thermodynamic properties, 127-28 

Tungsten cermets (W—UN) 

fabrication by sintering and hot 
isostatic pressing, 228 

Tungsten cermets (W—UO2) 
thermal conductivity, 78 

Tungsten cermets (W—UO2)(W clad) 
fabrication by gas-pressure bonding, 

62-63 

Tungsten composites (HfC—W) 
melting temperature, 204 

Tungsten dispersions (W—ThO2) 
yield strength, 202 

Tungsten dispersions (W—UOz) 
thermal properties, 8 

Tungsten systems 

(see ASTAR 811C, D-43, SU-16, and 
T-222) 

Tungsten systems (Al—Hf—Nb—N—Ti-—W-Zr) 
high-temperature strength properties, 45 
oxidation tests at 1000°C, 45 

Tungsten systems (C—Hf—W) 
strength and ductility of, effect of com- 

position, heat-treatment and substruc- 
ture on, 123 

Tungsten systems (C—Hf—Ta—W-Zr) 

oxidation in air, formation of protective 
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coating during, 180 
Turbine buckets 
erosion and cavitation damage by 
steam, Cs vapor, and K vapor, 30 
TZC 
creep properties, 122 
tensile properties at high tempera- 
tures, 200-1 
TZM 
brazed joints of, shear strength of, 
215-16 
corrosion by liquid Na, 182 
corrosion by liquid K, 186 
creep properties, 122 
stress-rupture strength, effect of fab- 
ricaticn variables on, 122 
tensile properties at high tempera- 
tures, 200-1 
TZM alloys (Nb—TZM) 
stress-rupture strength, effect of fab- 
rication variables on, 122 
TZM molybdenum 
corrosion, chemical and galvanic, 98 
oxidation behavior of Durak B and 
Vought IX silicide coated, 180 


Udimet 700 
creep properties, effect of stress 
cycling on, 120-21 
fabrication by powder-metallurgical 
techniques, 61 
Ultrasonic testing, 68-69, 151-52, 217, 254 
UMCO-51 
corrosion by liquid Na, 28 
effects of irradiation on tensile pro- 
perties of, 40-41 
Uranitride (UN) 
solubility of USi in, 10 
Uranium 
cold shots in ingots, prevention of, 248 
corrosion by diphenyl, 104 
creep properties of beta-quenched, 156— 
57 
deformation mechanisms in alpha 
phase, 1 
diffusion of W in, 133 
diffusion studies of Ni plated, 197 
effect of ingot grain structure on the 
formation of seams during rolling 
of rods of, 249 
effects of irradiation on electrical 
conductivity of single crystals of, 84 
electroplating with Zr, 64 
electropolishing, 64 
extrusion, 249 
fission damage at 4°K, 166 
fission gas bubbles in, effect of 
annealing on distribution of, 73 
fission gas bubbles in, post-irradiation 
behavior of, 73 
grain growth, thermodynamics of, 1 
growth and electrical-resistivity 
changes in irradiated wires of, 84 
ignition temperature in O2, 155 
irradiation damage in alpha phase, 231 
irradiation swelling, 166, 221 
length changes of irradiated single 
crystals of, 84 
release of CH3I from, during reactor 
accidents, 85 
room-temperature ductility, effect of 
annealing on, 73 
tensile and impact properties of ex- 
truded, 155 
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Uranium (adjusted) 
effect of thermal cycling on density 
of, 155 
Uranium (nickel plated) 
ductility at room temperature, effect of 
annealing under vacuum on, 73 
room-temperature ductility, effect 
of annealing on, 73 
Uranium-233 
fission cross section, 84 
neutron-capture cross section, &4 
Uranium alloys (adjusted) 
structural changes during high- 
temperature deformation, 1-2 
Uranium alloys (Al—Fe—U) 
microstructure of as-cast, 156 
Uranium alloys (Al—U) 
analysis of precipitates in, 156 
irradiation performance, 221 
microstructure of as-cast, 156 
Uranium alloys (B—U) 
grain-refining effects and transformation 
kinetics of, 73-74 
Uranium alloys (Cr—U) 
grain-refining effects and transformation 
kinetics of, 73~—74 
Uranium alloys (Cr—U)(molten) 
evaluation of Y as container material 
for, 31 
Uranium alloys (fissium—Pu—U) 
high-burnup properties, 75 
Uranium alloys (Fe—U) 
microstructure of as-cast, 156 
Uranium alloys (Mo—Pu-U) 
fabrication in fuel elements for the 
Zero Power Plutonium Reactor, 249 
Uranium alloys (Mo—U) 
corrosion by seawater, 27 
grain-refining effects and transformation 
kinetics of, 73-74 
irradiation swelling, &3—84 
mechanical and physical properties, 
158 
recrystallizatio, effect of B on, 2 
specific heat, 74 
tensile properties, 2 
tensile properties of, effect of tempera- 
on, 232 
thermal cycling of, effect on surfaces 
of, 232 
transformation of gamma phase on 
rapid cooling, 74 
Uranium alloys (Mo—U—Zr) 
corrosion by H20, effect of composi- 
tion and heat-treating on, 232 
Uranium alloys (Nb—U) 
coating with Nb, 251 
tensile properties of, effect of tempera- 
ture on, 232 
Uranium alloys (Nb—U-—Zr) 
corrosion by H20, effect of composi- 
tion and heat-treating on, 232 
Uranium alloys (P—U) 
grain-refining effects and transformation 
kinetics of, 73-74 
Uranium alloys (Pu-Th—-U) 
solid solubility properties, 75 
Uranium alloys (Pu—Ti-U) 
high-burnup properties, 75 
Uranium alloys (Pu—U) 
irradiation swelling, effect of tempera- 
ture, pressure, burnup, and compo- 
sition on rate of, 4 
Uranium alloys (Pu-U-Zr) 
high-burnup properties, 75 
preparation by induction melting, 
crucible coatings for, 2—3 


Uranium alloys (Th—U) 


irradiation performance in NaK at 
785°C, 166 


Uranium alloys (Th—U—Zr) 


irradiation swelling, 7-8 


Uranium alloys (Ti-—U) 


tensile properties of, effect of tempera- 
ture on, 232 


Uranium alloys (U-Zr) 


grain-refining effects and transformation 
kinetics of, 73~—74 

specific heat, 155-56 

tensile properties of, effect of tempera- 
ture on, 232 

thermophysical properties of hydrided, 
242-43 


Uranium aluminide dispersions (Al—UAl9) 


compressive-strength, 78 
plate fabrication by the picture-frame, 
hot-rolling technique, 8 
swelling during heat treatments, 78 
Uranium boride (UB) 
solubility in UN, 9-10 
Uranium carbide (PuC) 
irradiation behavior, literature survey 
on, 6 
properties, literature survey on, 6 


Uranium carbide (UC) 


casting into fuel rings for the HWOCR, 
210 
Cr and V stabilized, compatibility with 
stainless steel, 10 
compatibility with stainless steel, 10, 
164 
compatibility with vanadium, 164 
compressive creep, 11 
corrosion of powdered by diphenyl, 
1034 
creep properties, 161-62, 166 
diffusion of C in, 81-82 
diffusion of 1%] in, 196 
diffusion studies, 197 
diffusion of Xe in, 165 
effect of burnup on lattice parameters 
of, 85 
electron-beam melting and casting 
of, 60 
fission induced sorption of Kr in, 
85, 165 
gas release of irradiated, 165-66, 222 
irradiation damage, basic studies of, 
12-13 
irradiation swelling, 165-66, 222 
preparation from UF4, 82 
preparation from UO2, U30s, or UOs, 
82-83 
production from U-UC mixture by 
warm pressing and reactive sintering, 
11 
production from UC2, 11 
solubility of Xe in, 165 
specific heat, 227 
thermal conductivity, effect of O2 in 
solid solution with, 227 
Uranium carbide (UC)(SAP clad) 
performance in Santowax OM and HB-40, 
32 
Uranium carbide (UC2) 
diffusion of C in, 81-82 
enthalpy, 227-28 
Gibbs free energy of formation at 740 
to 890°C, 82 
irradiation behavior, literature survey 
on, 6 
properties, literature survey on, 6 
reduction to UC by heat-treating in 
H2 atmosphere, 11 
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Uranium carbide (U2C3) 
diffusion of C in, 81-82 
irradiation behavior, literature survey 
on, 6 
properties, literature survey on, 6 
Uranium carbide dispersions (UC2-graphite) 
fabrication, 228 
Uranium carbide systems (CeC—UC-—ZrC) 
phase studies, 9 
Uranium carbide systems (PuC—UC) 
compatibility with 316 stainless steel, 
161-62 
compatibility with 316L stainless steel, 
effect of Mo addition on, 162 
compatibility with Cr—Ti-V alloy, 161- 
62 
compatibility with various cladding 
materials, 6, 78 
irradiation behavior, literature survey 
on, 6 
irradiation swelling, 162 
Pu losses during arc-melting, 6 
preparation by the metal-methane 
fluidized-bed process, composition 
of, 6 
preparation of single phase by arc- 
melting and hydrogen-treatment pro- 
cess, properties of, 6 
properties, literature survey on, 6 
thermal conductivity, 224 
Uranium carbide systems (PuC2UC»2) 
phase diagram, 224-25 
Uranium carbide systems (Pu,U)C 
compatibility of Na bonded with 316 
stainless steel, 100-1 
preparation by arc-melting, composition 
of, 7 
Uranium carbide systems (TiC—UC) 
phase studies, 227 
Uranium carbide systems (UC—UN) 
stability of solid solutions of, 10 
Uranium carbonitride (U(C,N)) 
preparation from UO2, 82 
Uranium hydroxide 
electrodeposition, 64 
Uranium intermetallic compounds (UAl2- 
UFe2—-UMnz2) 
phase studies, 2 
Uranium intermetallic compounds (U-— 
UFe2—-UMnz2) 
phase studies, 2 
Uranium nitride (UN) 
compressive creep, 11 
creep properties of stoichiometric, 82 
effect of burnup on lattice parameters 
of, 85 
gas release of irradiated, 165-66 
fabrication of compacts of, 228 
irradiation swelling, 165-66 
melting behavior as functions of temper- 
ture and N pressures, 77—78 
Poisson’s ratio, 10-11 
self diffusion of 233 in, 165 
shear modulus, 10-11 
solubility of UB in, 9-10 
specific heat, 227 
thermal diffusivity of, effect of 
stored energy on, 222-23 
wetting by liquid Na, 182 
Young’s modulus, 10-11 
Uranium nitride (U2N3) 
determination of the partial pressure of 
N2 over, 10 
Uranium nitride cermets (UN—Mo) 
fabrication by sintering and hot 
isostatic pressing, 228-29 
Uranium nitride cermets (UN—W) 
fabrication by sintering and hot 
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isostatic pressing, 228-29 


Uranium nitride systems (HfN—UN) 


phase studies, 9-10 


Uranium nitride systems (PuN—UN) 


compatibility of Na bonded with 304 
stainless steel, 7 

compatibility with various cladding 
materials, 7, 78 

irradiation behavior, 7 

melting behavior as functions of 
temperature and N pressures, 77-78 

vapor pressure, 7 


Uranium nitride systems ((Pu,U)N) 


fission gas release studies, 162 

irradiation swelling, 162 

melting behavior, 162 

nitrogen interaction, effect of irra- 
diation on, 225 

vaporization of, 225 


Uranium nitride systems (TiN—UN) 


phase studies, 9—10 


Uranium nitride systems (UC—UN) 


stability of solid solutions of, 10 


Uranium nitride systems (UN—UO2) 


phase studies, 226-27 


Uranium nitride systems (UN—ZrN) 


phase studies, 9-10 


Uranium oxide (UO2) 


chemical plating with CrrCs3, 250 

columnar-grain formation, 222 

columnar-grain growth, inhibition by 
Ir addition, 9, 226 

diffusion of 2330 in, 199 

compressive creep, 11 

corrosion of powdered by diphenyl, 
103-4 

densification behavior of powders pre- 
pared by the reaction of UF¢ with 
Hz and O2 in a flame reactor, 164 

effect of burnup on lattice parameters 
of, 85 

enthalpy of, 163 

fabrication of shapes by plastic defor- 
mation techniques, 80 

fission damage, survey of, 166 

fission gas bubbles in, resolution of, 85, 
166, 222 

fission gas bubbles in, trails of migrat- 
ing, 166 

fission-gas release from, 85, 165— 
66, 222 

fission gas release, effect of power 
changes on, 167 

heat of fusion, 163 

ionic motion in, 223, 226 

irradiation damage, basic studies of, 
12-13 

irradiation swelling, 165-66 

molybdenum diffusion from irradiated, 
226 

oxygen diffusion in, 225—26 

oxygen redistribution in during irradi- 
ation, 79-80 

preparation of hollow spherical particles 
of, 9 

preparation of large single crystals of, 
248-49 

production from UOs by arc fusion pro- 
cess, 164 

reaction with H2O during loss-of- 
coolant accidents in light-water power 

reaction with liquid Na, 83 

reaction with steam, 83 

release of CHsI from, during reactor 
accidents, 85 

saturation solubility and diffusion of 
He in, 163 

self diffusion of 2330 in, 165 





sintering of powders of, effect of 
reducing and oxidizing atmospheres 
on, 226 
specific heat, 227 
surface diffusion coefficient, 9 
thermal conductivity, 9 
thermal conductivity of sintered 
stoichiometric, 163 
thermal diffusivity of, effect of 
stored energy on, 222-23 
trapping of Xe in, effect of bombard- 
ment temperature on, 167 
uranium diffusion in, 225-26 
Uranium oxide (UO2)(clad) 
fission-product-gas pressure in micro- 
scopic void of irradiated, 222 
Uranium oxide (UO2)(SAP clad) 
fretting and wear tests in Santowax 
OM, 31-32 
Uranium oxide (UO2)(stainless steel-304 
reaction with water during loss-of- 
coolant accidents in water-cooled 
power reactors, 32-33 
clad) 
Uranium oxide (UO2)(Zircaloy clad) 
reaction with water during loss-of- 
coolant accidents in water-cooled 
power reactors, 32—33 
Uranium oxide (UO2)(Zircaloy-2 clad) 
corrosion in the Dresden Reactor, 96 
fretting and wear tests in Santowax OM, 
31-32 
reaction with steam during loss-of- 
coolant accidents, 104-5 
Uranium oxide cermets (Mo—UO2) 
mechanical and thermal properties of, 8 
Uranium oxide cermets (W—UO2) 
thermal conductivity, 78 
Uranium oxide cermets (W—UO2)(W clad) 
fabrication by gas-pressure bonding, 
62-63 
Uranium oxide dispersions (Al—U308) 
compressive-strength, 78 
plate fabrication by the picture-frame, 
hot-rolling technique, 8 
swelling during heat treatments, 78 
Uranium oxide dispersions (BeO—UO2) 
irradiation effects on physical pro- 
perties of, 92 
retention of fission products, 92 
Uranium oxide dispersions (W—UO2) 
thermal properties, 8 
Uranium oxide systems (BsC—UO2) 
irradiation testing, 175~76 
Uranium oxide systems (PuO2UO2) 
burnup studies, 76—77 
compatibility with Ta, 224 
compatibility with vanadium alloys, 161 
compatibility with various claddings, 
77-78, 224 
densities of sil-gel prepared pellets 
of, 223 
fabrication by hot pressing, 160 
fabrication of pellets, 223 
gas-release behavior of irradiated, 
effect of stoichiometry on, 161 
irradiation performance of 304L stain- 
less steel clad, 223 
liquidus—solidus curves for, 223 
melting heat rating of, effect of stoichi- 
ometry on, 5-6 
microstructure of irradiated, effect of 
stoichiometry on, 161 
physical and thermal properties, 75-76 
preparation of pellets for FFTF fuel, 4 
preparation of spherical particles 
of, 5, 76, 160 
shear modulus, 5 





































































solid-fission-product behavior in, 167, 
224 
thermal conductivity, 5 
thermal conductivity, effect of stoichio- 
metry on, 160-61 
thermal diffusivity, 5 
Young’s modulus, 5 
Uranium oxide systems (PuO2UO2ZrO2) 
burnup studies, 77 
melting point, 77 
phase studies, 77 
Uranium oxide systems (Pu,U)O2 
reduction by liquid Na containing 
various amounts of O2, 100 
Uranium oxide systems (ThO2—UO2) 
comminutation of persintered granules 
by planetary ball milling, 226 
diffusion of U in, 53 
Uranium oxide systems ((Th,Pu)O2) 
thermal stability of particles of, 77 
Uranium oxide systems (UN—UO2) 
phase studies, 226-27 
Uranium rods (Zircaloy-2 clad) 
irradiation swelling, effect of axial 
hole on, 73 
Uranium silicide (USi) 
solubility in UN, 10 
Uranium silicide (UsSi) 
corrosion by H20, 158 
fission-fragment damage, 166-67 
production and properties, 232-33 
structure of, effect of irradiation on, 
221 
Uranium silicide (U3Si)(Zircaloy-2 clad) 
corrosion by high-temperature water, 
effect of defected cladding on, 83 
Uranium silicide (UsSi2) 
production and properties, 232-33 
Uranium sulfide (US)(Nb—Zr clad) 
burnup studies, 82 
Uranium systems (Al—C—Fe~—Si-U) 
precipitation of UAlz from 350 to 
600°C, kinetics of, 73—74 
Uranium systems (Al—C—Fe-Si-U) 
(Zircaloy-2 clad) 
corrosion of beta heat-treated by 
water at 282°C, 73 
Uranium systems (Al—-C—Fe—U) 
creep properties, 157-58 
microstructure of as-cast, 156 
Uranium systems (Al—C-Si-U) 
microstructure of as-cast, 156 
Uranium systems (Al—C-U) 
microstructure of as-cast, 156 
Uranium systems (Al—Cr-Si-U) 
irradiation swelling, 83-84 
Uranium systems (Al—Fe—Si—U) 
alpha-to-beta transition temperature, 73 
microstructure of as-cast, 156 
structural properties, 73 
Uranium systems (Al—Mo—Si—U) 
irradiation swelling, 83—84 
Uranium systems (Al-Si-U) 
microstructure of as-cast, 156 
Uranium systems (C—Fe—Si-U) 
microstructure of as-cast, 156 
Uranium systems (C-Fe-U) — 
microstructure of as-cast, 156 
Uranium systems (C—N-O—U) 
phase studies, 81 
Uranium systems (C—N-U) 
studies, 77 
Uranium systems (C-Si-U) 
microstructure of as-cast, 156 
Uranium systems (C-U) 
grain-refining effects and transformation 
kinetics of, 73-74 
microstructure of as-cast, 156 
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phase studies, 161 


Uranium systems (C—U-—V) 


phase studies, 10 


Uranium systems (C—U-—Zr) 


phase studies, 227 


Uranium systems (H—-U—Zr) 


irradiation testing in the TRIGA Mark F 
Reactor, 20 

pressure-temperature isochores to 
1300°C for, 19-20 


Uranium systems (Fe-Si-U) 


microstructure of as-cast, 156 


Uranium systems (N—Th—U) 


phase studies, 78 


Uranium systems (O—Pu-U) 


metallographic and X-ray investigations 
in, 75 


Uranium systems ((Pu,U)—C-N) 


studies, 77 


Uranium systems (Pu—Th-U) 


phase studies, 231 


Uranium systems (Si—U) 


analysis of precipitates in, 156 

delta peritectoidal reaction in, effect 
of C on, 2 

grain-refining effects and transformation 
kinetics of, 73-74 

microstructure of as-cast, 156 

structure, effect of fabrication and 
heat-treatment variables on, 158 


Vanadium 


compatibility with PuC-UC systems, 78 

compatibility with PuN-UN, 7 

corrosion by liquid Na, 182 

creep properties, 46 

deposition from VCls, 250 

deposition from VCl3, VClu, and VFs, 
212 

diffusion in, bibliography on, 132 

irradiation damage, 114 

preparation of single crystals of, 249 

pressure bonding to Zr, 62 

production of cavities in by irradiation, 
110 

relative partial molar enthalpy in 
liquid Pu, 3 

solubility in liquid Pu, 3 

solubility in liquid K, 185 

solubility of O2 in, 30 


Vanadium alloys 


compatibility with UOsPuOz, 161 


Vanadium alloys (Al-Ti-V) 


diffusion welds in, effect of welding 
temperature and pressure on strength 
of, 252 


Vanadium alloys (Cr—Ti—V) 


burst properties of tubes, effect of 
irradiation on, 110 

compatibility with PuC-UC fuels, 161-62 

compatibility with PuO2UO2 systems, 78 

corrosion by liquid Na, 28 

preparation of high purity, 60 

preparation of ingots of, 210-11 


Vanadium alloys (Nb—Ti—V) 


creep and stress-rupture properties of, 
effect of Ti content on, 123 


Vanadium alloys (Nb—V) 


oxidation in air at 500-900°C, 179 


Vanadium alloys (Nb—V—Zr) 


oxidation in air at 500-—900°C, 179 


Vanadium alloys (Nb—Zr) 


compatibility with PuN—-UN systems, 78 
compatibility with PuO2UO2 systems, 78 
























Vanadium alloys (Tc—V) 
phase studies, 46 
Vanadium alloys (Ti—V) 
compatibility with PuC—UC systems, 78 
compatibility with PuO2-UO2 systems, 

78 
corrosion by liquid Na, 28 
creep and stress-rupture properties 
of, effect of Ti content on, 123 
effect of irradiation on creep properties 
of, 41 
preparation of ingots of, 210-11 
Vanadium alloys (V—Zr) 
compatibility with PuO2UO2 systems, 78 
Vanadium carbide (VC) 
carbon activity in nonstoichiometric, 
effect of composition and temperature 
on, 127 
integral and partial configuratim en- 
tropies for solid solutions of, 127 
microhardness of, effect of stoichiome- 
try on, 127, 129 
yield strength of, 127, 130 
Vanadium carbide systems (HfC—VC) 
phase diagram, 126 
Vanadium carbide systems (NbC—TaC—VC) 
miscibility gaps in, 126 
Vanadium carbide systems (VC—ZrC) 
phase diagram, 126 
Vanadium composites (HfC—V) 
melting temperature, 204 
Vanadium oxide (VO) 
preparation of single crystals of, 249 
Vanadium systems 
(see Croloy, Vanstar-7, and Vanstar-9) 
Vanadium systems (C—Cr—V) 
phase studies, 126 
Vanadium systems (C—U-—V) 
phase studies, 10 
Vanadium systems (H—V) 
phase diagram, 243-44 
Vanstar 7 
compatibility with PuO2-UO2 systems, 
78 


corrosion by liquid Na, 182-83 
preparation of ingots of, 210-11 
Vanstar 8 
compatibility with PuO2-UO2 systems, 
78 


preparation of ingots of, 210-11 
Vanstar 9 
compatibility with PuO2UO2 systems, 
78 


corrosion by liquid Na, 182-83 
preparation of ingots of, 210-11 


w 
Welding, 64-67, 148-50, 214-15, 251-53 
a 


XAP 005 
cyclic-strain fatigue behavior of, 116-17 
XB-88 
development of aluminide and silicide 
coatings for oxidation protection 
of, 179 


Yttrium 
diffusion of Mo and Nb in, 134 
diffusion of Zr in, 134 
use as container material for molten 

U-Cr alloys, 31 
Yttrium alloys 
(see C-129Y) 
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Yttrium hydride (YH2) 


use as moderator in a fuel element, 20 


Yttrium oxide (Y203) 


diffusion of 91Y in, 53 
use as crucible coating, 2-3 


Yttrium oxide dispersions (Y209) 


production, 119 


Yttrium oxide dispersions (Zr—Y209) 


chemical reactions in, effect of sinter- 
ing times and temperatures on, 49 

creep and rupture properties, effect of 
Y203 content on, 49 


Zinc 


deposition on metals by evaporation- 
abetted bias sputtering, 63 

Zircaloy 

corrosion by high-temperature steam, 
effects of silicate ions on, 25 

corrosion by H20, distribution of hydride 
precipitates during, 97 

corrosion and wear surveillance in the 
PRTR, 27 

deformation behavior, 117-18 

effect of radiation on corrosion, 
mechanical properties, and hydride 
formation of, 34 

fabrication of tubes of, 249-50 

hydride precipitates in, 174~75 

reaction with HzO during loss-of- 
coolant accidents in light-water power 
reactors, 32 

removal of oxide films from by 
pickling, 95—96 

supersaturation of Hz in, theoretical 
predictions for, 48 

Zircaloy-2 

acoustic emission from tubes during 
tension and fatigue testing, 119 

corrosion by H3BO3-NaOH solutions, 95 

corrosion by steam, effects of 
radiation on, 177 

creep properties, effects of irradiation 
on, 109, 187 

diffusion of Cr and Fe in, 198 

explosive welding to SAP, 214 

failure stress of flawed tubes of, effect 
of neutron radiation and H2 content 
on, 187 

heavy-water pressure-tube technology, 
review of, 192 

hydrogen transport in, 175 

in-pile creep tests on, 33-34 

in-reactor corrosion by D20, 96 

orientation of hydride platelets in tubes 
of, effect of diameter and wall 
thickness on, 118 

strain aging, effects of irradiation on, 
109 

tensile properties, 192 

Zircaloy-4 

corrosion and hydriding of tubing in a 
pressurized-water system, effect of 
heat transfer and isothermal condi- 
tions on, 25 

corrosion by steam, effects of 
radiation on, 177 

plasma/electron-beam welding, 65 

in-pile relaxation behavior, 34 

in-pile tensile tests on, 34 

mechanical properties at high tem- 
peratures, 192-93 

recovery and recrystallization kinetics 
of cold-worked plates and tubes of, 
47-48 


REACTOR MATERIALS 


surface cracking during rolling at 
795°C, 47 


Zirconia 


(see Zirconium oxide (ZrO2)) 


Zirconium 


brazing of strips, 253 
casting of ingots of, 248 
deformation behavior, 117-18 
deformation behavior, effect of O2 con- 
tent on, 118 
diffusion in X, 134 
diffusion of C, N, and O in, frequency 
factors and activation energies 
for, 51 
diffusion of Mo in, 198 
diffusion of %Nb in alpha, effect of 
temperature on, 52 
diffusion of O in, 51-52 
diffusion of Ru in, 134 
diffusion welding to steel, 215 
electrodeposition on U, 64 
electromigration of C, N, and O in, 52 
flow stress at low temperatures, effect 
of O2 content on, 118 
hydride habit planes in single-crystal, 
242 
oxidation, 96 
preparation of high-purity by electron- 
beam refining, 142 
pressure bonding to graphite, 62 
pressure bonding to V, 62 
production of ingots by electron-beam 
melting, 60 
reaction with H20 during loss-of- 
coolant accidents in light-water power 
reactors, 32 
self-diffusion in, 52 
solubility in liquid Li and K, 185 
strength of tubing of, effect of cold 
working on, 210 
symposia on fabrication and proper- 
ties of, 117 
tensile properties, effect of He and Li 
on, 34 
solubility and precipitation of H2 in, 118 
Zirconium alloys 
(see also Cb-752 and FS-85) 
effect of radiation on corrosion 
mechanical properties, and hydride 
formation of, 34 
hydride precipitates in, review of, 192 
in-pile creep tests on, 33~34 
oxidation in high-temperature steam 
effects of radiation on, 177 
symposium on fabrication and proper- 
ties of, 117 
Zirconium alloys (Cr—Fe—Zr) 
beta to alpha transformation tempera- 
ture of, effect of cooling rate on, 119 
development, 48 
hardenability, effect of cooling rate 
on, 193 
Zirconium alloys (Cr—Nb—Zr) 
creep properties in air, 48-49 
development, 48-49 
Zirconium alloys (Cu—Fe—Zr) 
corrosion by steam, effects of 
radiation on, 177 
Zirconium alloys (Cu—Mo—Zr) 
diffusion of Mg in, effect on tensile 
properties of, 52 
Zirconium alloys (Cu-Nb—Zr) 
effect of irradiation on tensile proper- 
ties of annealed, 34—35 
in-pile relaxation behavior, 34 
Zirconium alloys (Cu—Zr) 
diffusion of O in, 52 
transformation characteristics of, 49 





Zirconium alloys (Hf—-Nb—Ti—Zr) 
high-temperature strength properties, 45 
Zirconium alloys (Hf-Nb—W-Zr) 
high-temperature strength properties, 45 
Zirconium alloys (Mo—Ti—Zr) 
* corrosion by liquid Na, 28 
Zirconium alloys (Mo—U—Zr) 
corrosion by H20, effect of composi- 
tion and heat-treating on, 232 
Zirconium alloys (Nb—Sn—Zr) 
corrosion by steam, effects of 
radiation on, 177 
Zirconium alloys (Nb—U-—Zr) 
corrosion by H20, effect of composi- 
tion and heat-treating on, 232 
Zirconium alloys (Nb—V—Zr) 
oxidation in air at 500-900°C, 179 
Zirconium alloys (Nb—Zr) 
adsorption-rate sticking probabilities 
for O2 on, 179 
brazing, 68 
brazing to Al2O3, 215 
compatibility with PuN-UN systems, 78 
compatibility with PuO2-UO2 systems, 78 
corrosion by liquid Ce, 186 
corrosion by liquid K, 102-3 
corrosion by liquid Rb, 186 
corrosion by liquid Na, 28, 182 
corrosion by steam, effects of 
radiation on, 177 
development, 48-49 
ductility of electron-beam-melted 
ingots of, 141-42 
evaluation as fuel-cladding materials 
for the LMFBR, 29 
in-pile creep tests on, 33-34 
oxidation in air at 500—900°C, 179 
oxidation in dry air at 485 to 935°C, 
178-79 
strain rate dependence of the tensile 
flow stress of, 45 
tensile properties of, effect of H2 on, 
118-19 
yield strength, effect of irradiation 
on, 187 
Zirconium alloys (Nb—Ti—Zr) 
ductility of electron-beam-melted 
ingots of, 141-42 
Zirconium alloys (Pu-U—Zr) 
high-burnup properties, 75 
preparation by induction melting, cruci- 
ble coatings for, 2-3 
Zirconium alloys (Pu—Zr) 
phase studies, 3 
Zirconium alloys (Th—U-—Zr) 
irradiation swelling, 7-8 
Zirconium alloys (U—Zr) 
grain-refining effects and transforma- 
tion kinetics of, 73-74 
specific heat, 155—56 
tensile properties, effect of tempera- 
ture on, 232 
thermophysical properties of hydrided, 
242-43 
Zirconium alloys (V—Zr) 
compatibility with PuO2z-UO2 systems, 78 
Zirconium boride 
diffusion in, frequency factors and 
activation energies for, 51 
Zirconium boride (ZrBz2) 
irradiation damage, 22-23, 246 
oxidation behavior, 93 
properties of, effect of ceramic addi- 
tives on, 132 
sintering by chemical activation, 125 
Zirconium carbide 
diffusion in, frequency factors and 
activation energies for, 51 
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integral and partial configuration en- 
tropies for solid solution of, 127 
Zirconium carbide (ZrC) 
compatibility with various refractory 
metals, 123-24 
elastic properties, 205 
hot hardness of sintered, 205 
production, 125 
microhardness, effect of stoichiome- 
try on, 127, 129 
yield strength of, 127, 130 
Zirconium carbide cermets (Mo—Re—HfC) 
properties, 124-25 
Zirconium carbide composites (ZrC-—C) 
thermal expansion, 204 
Zirconium carbide composites (ZrC-graphite) 
mechanical properties, 204 
Zirconium carbide hydrides 
crystal structure, 21 
Zirconium carbide systems (C—ZrC) 
preparation, 142 
Zirconium carbide systems (CeC—UC-—ZrC) 
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